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DISTRIBUTING CONCRETE THROUGH GRAVITY CHUTES IN 


BUILDING OPERATIONS [See page 368] 
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mented by consideration of the skew bevel gear and two-speed direct 
drive rear axle, as well as several new forms of worm gear drive, etc., 
have been added to bring the work thoroughly up to date. 


Largest exclusive motor manufacturers in the world. 


The book tells you just what to do, how and when to do it. Nothing has been omitted, no 
detail has been slighted. Every part of the automobile, its equipment, accessories, tools, supplies, 
spare parts necessary, etc., have been discussed comprehensively. If you are or intend to become 


a motorist, or are in any way interested in the modern gasoline automobile, this is a book you 
cannot afford to be without. 


This book is superior to any treatise published 
It is right up-to-date and complete in every detail 











Not too Technical for the Layman—Not too Elementary for the More Expert 


Sent prepaid to any address on receipt of price 


MUNN & COMPANY, Inc., 233 Broadway, Woolworth Bldg., New York 
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THE MoDERNGASOLINE | met . 
| 
moa! Gasoline Automobile 
: 
' " Ae Its Constraction, Operation, Maintenance and Repair 
; | r 
y By VICTOR W. PAGE, M.E. 
ij Covers Every Phase of Modern Automobile Practice. Latest and 
{ & Best Treatise 
= Over 850 (5'ox * Poqss 600 Illustrations 
Each nationality has its admirable character- = 2 LARGE FOLDING PLATES 
A ‘a ; , = 
istics. They fuse and blend in America’s great = Peles $2.50 Postpaid 
| melting pot, and there emerges a new national type = 
a. d c | = The latest and most complete treatise on the Gasoline Automobile ever issued. Written in 
yr ombining the excellences of all the American. = simple language by a recognized authority, familiar with every branch of the automobile industry. 
= Free from technical terms. Everything is explained so simply that anyone of average intelligence 
= may gain a comprehensive knowledge of the gasoline automobile. The information is up-to-date 
? 7 = and includes, in addition to an exposition of principles of construction and description of all t. pes 
Motors are made in many lands, with characteristic features = of automobiles and their components, valuable money-saving hints on the care and operation of 
of design. France, England, Germany, Italy, America—each = motor cars propelled by internal combustion engines. 
contributes, through its notable engineers, to the world’s motor | = 
experience. By means of its customer-connections with over | s IN THE 1916 REVISED EDITION 
150 manufacturers of automobiles and trucks in both Europe i = . P t 
and America, the Continental Motors Company maintains un- = oe ae = —— — ee ae ps pore has - ee 
broken communication with every reliable source of motor ex Be = at ength and at leading systems and the F components descri - A 
perience in the work! ij} |= discussion on ball and roller bearing, their maintenance and installation, 
= has also been included, and a number of other features of timely interest 
Into the Continental crucible pours all this wealth of engineer- = such as latest types of gasoline and kerosene carburetors, cyclecar power 
ing achievement. Purged of dross, freed from all freakishness, = plants, the Fischer Slide valve motor, detachable wire wheels, cantilever 
i refined and perfected by its own superb corps of engineering = springs, eight and twelve-cylinder motors, rew valve operating systems, 
experts, there emerges that new type combining in standardized = Stewart-Warner vacuum fuel feed, boat type body Gesign, leather uni- 
form the excellences of all,—the world-famous Continental = versal joints, Entz electric transmission, positive difierential, armored 
Motor. = automobile, hydraulic brakes, etc. 
= Entirely new material has been added on tractors in three and four- 
‘ Y T — m ‘ ic ¢ ¢ i . 
CONTINENTAL MOTORS COMPANY 2 wheel forms, cyclecars and agricultural tractors or automobile plows; , 
ra As = combination gasoline-electric drive, front-wheel and four-wheel drive 
OFFICES: FACTORIES: = and steer systems and other important developments in power-propelled 
Detroit, Michigan Detroit-Muskegon = P : 
= vehicles. The discussion of power transmission methods has been aug- 
= 
= 
= 
= 
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W. Eliot 


THE WORLD'S WORK 


FOR NOVEMBER 
The Authorized Life of James J. Hill 


An intimate and interesting biography of the great Empire 
Builder, who started for India and landed in St. Paul. 


Flying for France 





Who Wrote the Aldrich CurrencyBill? 


The sensational story of who 
really wrote this famous “‘money 
bill,’ the basis of our present 
banking system, is made public 
A personal story by James McConnell, an American aviator, for the first time in this week’ $ 
giving his experiences when flying over besieged Verdun. | Leslie’s—in the thirteenth article 
Universal Service | in MR. FORBES’ remarkable 
Charles W. Eliot, ex-president of Harvard, writes with his series ‘ ‘The Men Who Are Making 
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characteristic vigor and insight on this all important and 
timely subject. America.”’ 
| A Chapter from the Life e _ ow | This article is the story of the life of 
| »no »§ « “ —_ 
~ Dr. = = _ mith ms e University o — : Paul Warburg and with the revele- 
ife long frienc 1e first authoritative account of a part o 

the life of the greatest recent American short story writer. tions it contains will become historic. 

How to Avoid Pneumonia 
Another of the Health articles that are creating such wide 
attention and helping so many people to keep well. 





, , 
Our Military and Naval Air Service | 
A well illustrated article by Frank C. Page showing how | 
aviation has taken on a new impetus in the United States. 


Leslie's 


Illustrated med Weekly Newspaper 
Established in 1855 


This is only a partial list but it serves to show how essential it 
is to read this magazine of vigorous interpretation each month. 





To acquaint new readers with the human quality and broad sweep of 225 Fifth Avenue, New York City 


THE WORLD'S WORK | vouieday, raze & Co. 


Garden City, New York B. C. FORBES 
we will send the next five Send me the next five issues of the World’s 
issues of the magazine to any Work. 1 enclose $1.00. 

new reader who clips the 
coupon and sends one dollar. 


| Doubleday, Page & Co., Garden City, N.Y. 
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The two types of combination pleasure and war craft, as standardized by the Navy Department 


The Privately Owned Naval Scout 

UCH interest has been taken in the efforts to estab- 
4” 4 lish coéperation among boat clubs and owners of 
small power boats, as well as between such parties and 
the Government, to the end that an efficient reserve of 
privately owned vessels may be quickly available for 
the use of the Navy. Of the various steps taken in this 
direction, certainly none is of more promise than the 
action of the Navy Department itself in standardizing 


ing quarters into two distinct suites. The main saloon 
is in the after deck-house, being 8 feet long and ex- 
tending clear across the boat. The forward saloon is 
less commodious, but in connection with the forecastle 
affords ample accommodation for the small crew re- 
quired, whether on a pleasure or on a war footing. 

The power plant consists of two 12-cylinder motors 
of about 400 horse-power each, with independent motors 
for lighting and wireless systems. An extremely large 





such vessels by adopting official plans 
for several types. As the result of the 
submission to the department of com- 


petitive plans for scout cruisers of two 
sizes—45 and 66 feet—an award has been 
made in each class and construction be- 
gun of single vessels from 
drawings. 

The prime consideration brought to the 
attention of the designers of these craft 
was the fact that when not required by 
the Navy the boats will be used by the 
owners pleasure yachts. 
They must, therefore, embody a combina- 


the accepted 


essentially as 


tion of the desirable features of express 
cruiser and motor scout-boat, with ample 
living quarters and deck space, and at a 
cost not too much in 
hormal pleasure 


dimensions. 


excess of that of 
vessels of comparable 
They must be capable of a 
sustained speed of 30 miles per hour for 
four hours and 26 miles per hour in a 
moderate sea for six hours. They must 
have space for a full supply of fuel, stores and am- 
munitions, and present a good point of vantage for the 
mounting of a rapid-fire gun. 

The larger of the two types now standardized by the 
action of the Navy Department is 66 feet overall by 
13% feet beam, with a draught of 4% feet. The boat 
has a hull of the hollow bottom, wave-collecting type, 
with raised deck forward, and a pronounced flare to 
her bow. 


The machinery is placed amidships, dividing the liv- 


Similar to the larger boat in its genera! features is 
the 45-footer. It has, however, a like 
the vessels of the patrol squadron that have given such 
account during the past 
The beam is 10 feet and the draught 3 feet. As before, 
the engine room is about amidships; forwar« 
quarters of the crew, aft the owner’s stateroom, which 
in war service automaticaliy becomes the officers’ quar 
ters, accommodating four persons. 

Two 6-cylinder 


round bottom, 


good of themselves season. 


are the 


horse 


10" 
dant 


motors of 














Plan view and side elevation of the 45-foot Naval scout 


fuel capacity is demanded by the great radius of action 
—500 miles at 25 miles per 
means of three 600-gailon tanks amidships, behind the 
engine-room, and a reserve tank of 300 gallons at the 
extreme stern of the vessel. 

The aerials for the radio outfit are carried from a 
mast stepped well aft to the conning tower amidships 
over the engines. The latter serves also as a pedestal 
for the searchlights. Just forward is mounted the 3- 
pounder rapid-fire gun. 


hour—and is secured by 


power each are provided Four fue! 
tanks, with a capacity aggregating 500 
gallons, are located beneath the after 
deck, and make the operating radius equal 
to that of the 66-foot vessel. 

The one notable deficiency of the 
smaller boat lies in the absence of wire 


equipment, there being inewfficient 
space in which to aerials 
The gun, a 1-pounder, is for 
ward of the conning tower as in the 66 
footer. 


Construction of 


less 
string the 
mounted 


both 


vessels is extremely strong, with adequate 


type s of these 
ventilation throughout the ship, and steel! 
bulkheads dividing the interior space into 
water-tight compartments. Altogether an 
for 
who wishes to cruise for pleasure, to tak 


admirable boat is provided the man 
an occasional hand in the war-game, and 
when occasion presents itself, to be of real 
service to his country. 


Scientific Meetings in Argentina 


HE Sociedad Argentina de Ciencias Naturales has 
inaugurated this year the plan of holding biennial 


meetings in different towns of Argentina, after the plan 
of the annual meetings of the British and American As 
sociations for the Advancement of Science, ‘The sessions 
of the present year will be held the last week in Novem- 
ber at Tucuman, and there will be nine sections, repre- 
senting the various branches of science. 
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"he object of this journal is to record accurately and 


lucidly the latest scientific, mechanical and industrial 


news of the day. As a weekly journal, it is in @ posi- 


tion to announce interesting developments before they 
are published elsewhere. 


The Editor 
articles suitable for these columns, especially when such 


is glad to have submitted to him timely 


articles are accompanied by photographs. 


The German Submarine Raid Off Our Coasts 


lacking in 
latest evi 


HE great not been 


the element of the dramatic, and the 


war has certainly 
dence of this has come in the form of a sudden 
and wost spectacular raid by German submarines, right 
Atlantic fleet, 
vision of the late visitors to that quaint and 
Nantucket 
suggestion of 


under the very eyes of our and almost 


within 
Island. 

the mischief that 
U-boat 
dropped 


peaceful summer resort 
The 

was brewing came in the shape of a German 

that Harbor, 


first and only 


steamed quietly into Newport 


anchor, mailed a letter to the German ambassador, and, 


after receiving Admiral Knight, Commandant at the 
Newport Training Station, steamed out to sea, sub- 


merging as she reached the three-mile limit. 

Admiral Gleayes, Commodore of our Destroyer Fleet 
in the Atlantic, was another caller on the unannounced 
visitor ; and, as he stepped from her hospitable gangway 
to his own launch, it is safe to say that of all the pos- 
sible happenings of the immediate future, the very last 
that 
next 24 hours he would be dispatching his destroyers 
at full speed to the vicinity of Nantucket lightship, in 
of picking up the survivors of several mer- 
the 


could have entered his mind was that within the 


the hope 
chant ships which had been sent incontinently to 
bottom by his late visitor. 

When the merchant U-boat “ Deutschland ” turned up 
in the Chesapeake, we stated that the chief interest of 
the craft for Americans lay in the fact that she showed 
it would be for the larger and swifter sub- 
marines of the Navy to 
make swift descent, fully armed and well provisioned, 


how easy 


German cross the ocean and 
upon our CcOnsts. 
What was a 
fact today; and that it is a belligerent 
United States that attacked in no 

tracts from the sinister significance of the lesson. 

The press representative that boarded the submarine 
at Newport was told by her captain that she had sup- 
plies for a three-months’ cruise. This is periectly pos- 
sible; for it is the practice for submarines, on setting 
out for a lengthy voyage, to fill their ballast tanks with 
fuel oll in place of water, replacing the oil with water 
By doing this and crossing 


suggestion then has become in part a 
and not the 


has been wise de- 


as the former is consumed. 
the ocean at a low cruising speed, a U-boat of 800 to 
1.000 tons, such as this Newport visitor, would reach 
Anierican waters with ample reserves of oil for a cruise 
of several weeks. 

If we are to admit, as our State Department seems 
to have done, that dumping a ship’s passengers into 
open boats, and setting them adrift at the mercy of such 
wind and weather as may come along, is a compliance 
with the laws of search, so far as they are designed to 


protect buman life—the raid of the submarine calls 
for no protest from the United States Government. The 


work was done well outside the three-mile limit, and 
therefore in neutral waters. 

That so many ships should have been sunk so quickly 
is not surprising. The bulk of the transatlantic ship- 
ping passes close to Nantucket lightship, and a U-boat 
that lay in wait in that busy thoroughfare would make 
a big bag as surely as a concealed hunter in the duck- 
The raid serves to show, in very dra- 
matic how valuable an asset in submarine 
warfare is the element of surprise. 

In conclusion we draw attention to the very grave 
possibilities of a break with Germany to which she ex- 
poses herself by boldly opening an indiscriminate sub- 


hunting season. 
fashion, 


marine warfare in crowded American waters. The 
wholesale “Lusitania” murder included the killing 
with deliberation of over 100 American citizens. The 


memory of that crime is as fresh to-day as a year ago— 
and atonement by Germany has yet to be made. If the 
loss of so much as one American life should occur al- 
most within sight of our shores, it is doubtful if the 
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which would 


controlled 


wave of indignation sweep the country 


could any longer be within the limits of 


diplomatic correspondence. 


Spirit and Purpose of the Hay Army Bill 


HERE are certain problems among the many 
which become the subject of deliberation by 


Congress, which call with strong emphasis for 
the exercise of a spirit of the purest patriotism, both in 
committee and on the floor of the House and Senate; 
and never was the demand for the suppression of party 
politics and the exercise of a broad national point of 
view more urgent than in the recent legislation for the 
reorganization of the land forces of the United States 

And never, surely, in all its history did Congress sub- 
stitute politics for patriotism with such cynical deliber- 
ation as in the framing, debate, and final passage, of 
that notorious measure, known as the Army Reorganiz- 
ation bill—or, Bill 


Seldom has a measure been subjected to such search- 


more descriptively, as the Hay 


ing and unanswerable criticism as this bill: and it is 


significant that the most convincing attack has been 
made by officers of the Regular Army and, what is 


and 
Guard. 


more significant, by of the great 
beneficiaries of the bill, the National 


It is also significant, that some of the bitterest opposi- 


many political 


financial 


tion to the bill has come from that ever-growing circle 
of civilians who make a close study of our past military 
history and the present deplorable conditions. 

SCIENTIFIC the 
with 
attention to the 
Fisher Wood, 
the “ Century 


The opposition of the AMERICAN to 
Hay Bill 


particular 


known to our readers, and it is 
that we direct 
searching analysis of its defects by 

the 


is well 
emphasis 
Eric 
which appears in current issue of 
Magazine.” 

the for betterment of the 
Regular Army, it is shown that, aithough the bill au- 
thorizes an increase, it is an increase on paper, which 
will prove to be largely fictitious—this for the reason 
that the bill makes no attempt to abolish the scandal 


of multitudinous widely-scattered 


As regards provisions 


and army 
(created for political reasons), and to concentrate the 


posts 


men by divisions (20,000 men) in a few large cities, as 


is done in European countries. So small is the army 


and so many these isolated posts, that the enlisted man 
” duties—- 
sweeping up, cutting grass, If Mr. 
Hay had set his heart more upon the betterment of the 
army and less upon the betterment of the political for- 
tunes of his party, these “pork barrel” posts would 


spends a large part of his time in “ fatigue 


shoveling snow, 


have been abolished, and the prospects of securing an 
enlistment of 140,000 men greatly enhanced. 

The keynote to the attitude of Mr. Hay 
found in Section VIII; and we agree with Mr. Wood 
that this amazing section cannot be too often called to 
the attention of the public. So let the 
patriotic American take note of the following extract: 
“ Provided further, that of the vacancies created in the 
Judge Advocate General’s Department by this Act, one 
such vacancy, not below the grade of major, shall be 
filled by the appointment of a person from civil life, 
not less than 45 nor more than 50 years of age, who 
shall have been for ten years a judge of the Supreme 
Court of the Philippine Islands, shall have served for 
two years as a Captain in the Regular or Volunteer 
Army, and shall be proficient in the Spanish language 


is to be 


American 


and laws.” 

Regarding which the Evening Journal of Richmond, 
Virginia, this to “ Just person in the 
world can comply with these conditions. This person 


has say: one 
is Judge Carson of Virginia, a resident of Mr. Hay’s 
district. 
lessly to make a job for Judge Carson and to make it 
impossible that anybody else, under any administration, 
could be placed in that job. Mr. Hay, on the floor 
of the House, avowed his responsibility for this clause 
and practically acknowledged that its purpose was to 
provide for one of his own friends and constituents.” 

We repeat that this section strikes the keynote to 
the whole spirit of the vast new political system, which 
Mr. Hay, through his measure, seeks to make of the 
National Guard. 

For one hundred and forty years, it is pointed out 
by Mr. Wood, we have consistently and wisely refused 
to grant political power to our professional army. Until 
now they have not been allowed to hold office; sit in 
legislative bodies ; councilmen, mayers, or 
governors; participate in civil business; or practice 
any profession other than that of arms. The situation 
is such that they can rarely vote. Furthermore, we have 
denied to the officers of our Regular Army the right 
of free speech, even in matters of vital national im- 


The clause was drawn obviously and shame- 


serve as 


portance. 

Now by his bill, Mr. Hay would not only transform 
the National Guard from a civil to a professional army 
by the payment to it annually of the sum of $50,000,- 
000, but he leaves these professional soldiers in full 
possession of all that political power of which we have, 
hitherto, so carefully and completely divested the 
officers and men of our Regular Army. 
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The fundamental defect of our present militia op. 
ganization, as we have frequently pointed out, is that it 
really consists of 48 separate organizations, each under 
the control of its own State. Hence the qua 
non” of any scheme of reorganization is the removing 
of the militias from State control and placing them 
directly under Federal control. Mr. Hay would have 
us believe that he has done this—as a matter of fact, 
the sole federalization, says Mr. Wood, that he has 
brought about is the payment of funds to 800 hand- 
picked constituents in each congressional district. 


* Sine 


The Hay bill pretends to accord control over the 
militias to the Nation by authorizing the President 
to appoint militia officers and prescribe their duties 
while they are in State Service, and by empowering 
him to train the militias, even when they are not in 
national service. But the Constitution of the United 
reserves all rights, together 
with prior authority over the militias, to the Governors 
of the several States. 


States specifically these 
Governors, acting in accordance 
with Constitutional law, have, in the past, kept their 
troops at home in time of war, as in the cases of 
Vermont in 1812 and Massachusetts in 1861, to say 
nothing of the action of the Governor of Massachusetts 
in 1916. 

Undoubtedly the most sinister effect of the bill will 
be seen in the creation in our midst of that very milf- 
tary-political body against which the Nation has go 
and wisely guarded the Republic in the 140 
of its 


carefully 
years existence, 

For it is pointed out that not only will the Governors 
continue to control the militia, but they will doubtless 
in the future receive from the politicans much “ae 
ceptable” advice as to the appointment of officers and 
the distribution of this $50,000,000 of federal funds, 
Mr. Hay has set up 48 separate, professional standing 
armies of small military value, but of great prospective 
political power. For the members of these 48 armies, 
be it remembered, can hold public office; are, indeed, 
many of them, already councilmen, gov- 
ernors ; participate in civil businesses, and practice the 
professions, and, hence, can be made by their leaders 
to wield a powerful influence over the Each 


mayors or 


press. 
moreover, 1S a 

Is it not evident that, in almost any congressional 
district, their 800 collective and organized votes will 
constitute a political balance of power? 


voter. 


War’s Wastage in Shipping 


N glancing over the new volumes of Lloyd’s Register 

of Shipping there are to be found no startling eyi- 

dences of the effect of two years of war at sea on 
the merchant tonnage. However, when the statistics 
contained in the second volume of the Register are 
carefully examined and analyzed it slowly but surely 
becomes obvious that the extent of wastage in the num- 
ber of British oversea carriers has been great indeed. 
The Shipping World, in commenting on the subject, re 
marks that while the war may superficially benefit one 
country, if we balance the gains of the first against the 
losses of the second, it will be found that there is a gen- 
eral shrinkage in numbers and carrying capacity, and 
perhaps even more in the average quality of the tonnage 
now employed in the merchant service. 


Simple Test for Dyes 


N the Pinatype system of color photography it 
is often difficult to obtain the proper dyes, and 
especially in the present condition of the dye 
industry. 
These dyes must be absolutely soluble in water, and 
a saturated solution used in most cases in order t@ 
obtain uniform results. The nature of the solution can 
be seen by dropping some of the dye on a piece of 
filter paper; if after a short time the water is seel 
outside the dye, the solution is not completely soluble, 
or there is not sufficient dye in the solution. Dyes may 
be found suitable in this respect, but when applied t0 
the bichromated gelatin the color (in some cases) 
changed on account of the dye becoming oxidized. If 
a strong reducing agent, such as a sulphurous acid be 
added to the dye this will not happen, as the reducer 
has greater affinity for the oxygen than the dye, and 
thus the color is unchanged. Methylene blue is a good 
example of this class of dyes. After the film has beet 
dyed the yellow bichromate must be withdrawn from 
the gelatin so that the parts to be white will be cleat, 
and the color of the dye remain true. This is ordi- 
narily done by washing the print which destroys the 
detail and leaves the print with a washed appearante 
that makes the finished picture comparatively dead. 
The washing process can be done away with by bath- 
ing the print when dry in sulphurous acid. This being 
a strong reducing agent and the bichromate a powerful 
oxidizer a transformation takes place which leaves the 
gelatin absolutely clear. The bichromate is withdraw? 
in the reaction and is in solution as chromic oxide with 
diluted sulphuric acid. The results are beautifully 
elear and sharp in detail and possess great brilliane? 
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Electricity 


An Electric Street Sprinkler.— There are being op- 
erated in the streets of Boston several electric sprink- 
lers by a contractor working under the direction of the 
Street Department. The street sprinklers are mounted 
on a 3.5-ton electric chassis, and include an 800-gallon 
water tank. Instead of placing the sprinkling ap- 
paratus in the rear as is usually the practice, they are 
placed in front of the vehicle where they can be seen 
by the operator. 


Purification of Swimming Pool by Ultra-Violet 
Rays.—It is claimed that the leading summer resort of 
St. Louis, Mo., was the first to install in its 400,000- 
gallon outdoor swimming pool a water-sterilizing sys- 
tem approved by the Government public health authori- 
ties. Water entering the pool is passed through a 
battery of filters and carried to the top of an orna- 
mental cascade, where the sterilizer is located. The 
ultra-violet rays of the sterilizer are produced by a 
mereury-vapor are inclosed in a quartz tube. 


An Attractive Electric Sign.—Among the latest ad- 
vertising novelties is a window sign which is so ar- 
ranged that it permits an advertiser to display a moving 
message 30 feet long in a three and a half foot space. 
The moving message is carried on a strip of tracing 
cloth which winds through a train of rollers that are 
driven by an electric motor. The sign is illuminated 
by four 10-watt iamps placed behind the tracing cloth. 
It is claimed that the current consumption of the de- 
vice is only 60 watts. 


Dry Heat and Rubber Insulation.—The United 
States Bureau of Standards, in collaboration with the 
testing department of the Pennsylvania Railroad, 1s 
making numerous tests in connection with an investiga- 
tion to determine the effect of dry heat on the physical 
properties of the rubber insulation of wire. Other lab- 
oratories identified with the American Society for 
Testing Materials are also collaborating in the work, 
the object of which is to develop an accelerated test 
for insulated wire that will indicate the probable life 
ef rubber insulation. under normal service conditions. 


Automatic Rewinder for Films.—For the use of mo- 
tion picture theaters and exhibitors there has recently 
been developed an automatic-stop, motor-driven re- 
winder, taking reels of all sizes up to 2,500 feet. The 
reel of film to be rewound, as well as an empty reel, is 
placed in the proper compartment. The film is only re- 
wound while the doors of the container are closed, thus 
eliminating all danger of fire through carelessness. The 
attention of the operator is not required at the end of 
the rewinding, as the machine stops automatically. 
Further, should there occur a break in the film, the 
machine stops automatically at the point where the 
film is torn, to allow of splicing. 


A Table Stove with a Multiplicity of Uses.— 
An efficient and practical stove to be used at the table 
for quickly preparing breakfast or luncheon, has re- 
cently been introduced. It is provided with two shal- 
low pans, one deep vessel with a grid for broiling, and 
an egg poacher with four egg cups. The shallow pans 
are used as griddles, as covers for the deep vessel, and 
as heat reflectors. Toasting is done in a wire drawer 
which is between the two heating elements, so that both 
sides of the toast are at the same time exposed to the 
intense glow of the heating elements. The deep vessel 
is used above the heating chamber for boiling, poaching, 
steaming, creaming, etc., just as a stew pan is used 
over a coal or gas fire. The deep vessel is used below 
the heating chamber for broiling and for all cooking 
operations where heat is applied from above. Eggs 
can be fried in the griddle on top, toast can be prepared 
in the toaster drawer, and bacon or chops can be broiled 
in the deep vessel below, all at the same time. The 
current consumption of the stove is about 575 watts. 


A 300,000-Voit Testing Transformer.—For the pur- 
pose of testing insulators and insulating material, there 
has recently been installed in the electrical engineering 
laboratory of the University of Minnesota a 300,000-volt 
transformer, designed by C. H. Thordarson of Chicago, 
Ill. “The new transformer will mean much to the 
university,” says Prof. Springer, “for it will bring us 
in closer touch with the commercial side of the business. 
Hitherto it has been impossible to make such tests as 
these without going either to Pittsburgh, Syracuse, or 
Springfield, Mass. The transformer took two years to 
construct. The same company made the 1,000,000-volt 
transformer on exhibition at San Francisco last year. 
Some idea of the power of this transformer may be 
had when told that if 3,000 men could be placed in a 
circle, taking hold of hands and all of them insulated 
from the ground, and then two of the men should take 
hold of the two terminals, all 3,000 would be killed 
instantly.” The transformer is submerged in 14 bar- 
rels of insulating oil contained in a steel tank. The 
latter measures 7 feet long, 5 feet wide, and 7 feet high. 
The weight of the transformer, complete and ready to 
operate, is in excess of 5 tons. 


SCIENTIFIC AMERICAN 


Science 


Fluorine.— According to Messrs. A. Gautier and 
P, Clausmann, fluorine is found in all animal and vege- 
table tissues, and appears to be indispensable to the liv- 
ing cell. In animal tissues having little vitality, such 
as epidermis, enamel of teeth, hoofs, hair, etc., the 
proportion of this substance is far greater than in the 
actively, vital tissues, such as muscles, glands, ete. It 
is always accompanied by phosphorus. In plants 
fluorine is most abundant in leaves, 


The Progress of the World’s Surveys between the 
years 1860 and 1916 was set forth by Mr. B. A. 
Reeves in his address as president of Section E at 
the last meeting of the British Association. Of the 
total land surface of the globe, estimated at 60,000,- 
000 square miles, the proportion mapped from accurate 
topographical surveys in 1860 was about 1/30, while in 
1916 it is 1/7; mapped from less trustworthy surveys, 
chiefly non-topographical, in 1860 1/30, in 1916 1/12; 
mapped from route traverses and sketches, in 1860 2/5, 
in 1916 2/3; entirely unsurveyed and unmapped, in 1860 
1/2, in 1916 1/7. 

Larkspur Poisoning has been found by the Depart- 
ment of Agriculture to be, next to loco poisoning, the 
greatest cause of loss in western cattle herds. Accord- 
ing to a recent bulletin, its destructive effects are ex- 
perienced in all mountainous regions from the Rockies 
westward. Sheep are immune, and horses rarely eat 
enough of the plant to produce any ill effects. Where 
the plant is abundant it is advisable to use the ranges 
for sheep rather than cattle, or to combine sheep graz- 
ing and cattle grazing in such a way that the areas 
infested with larkspur shall first be eaten down by the 
sheep. Poisoned cattle are benefited by hypodermic 
injections of physostigmin salicylate, pilocarpin hydro- 
chlorid and strychnin sulphate. These treatments may 
be followed by hypodermic injections of whiskey. 

Growing Pineapples in Manganese Soils.— One of the 
troubles of pineapple growers in Hawaii has been the 
fact that the islands contain extensive tracts of soil 
heavily impregnated with manganese, in which the 
fruit either fails to mature or is of very poor quality. 
Investigations at the government agricultural experi- 
ment station showed that the effect of the manganese 
was to render the iron in the soil insoluble, and the 
failure to obtain the latter element was the reason why 
the pineapple plants failed to develop properly. Experi- 
ments were accordingly undertaken to find means of 
supplying the plants with iron. The process finally 
adopted was to paint or wet the leaves with a solution 
of copperas (ferrous sulphat), and this has proved 
highly successful, enough of the solution being absorbed 
through the leaves to supply all the needs of the plant. 

Internal Structure of Apple Varieties.— Prof. E. J. 
Kraus, of the Oregon Agricultural College, has pub- 
lished a preliminary account of some novel investiga- 
tions of the internal structure of different varieties 
of apples. Sections made through the middle of 
mature specimens of each variety studied were dehy- 
drated with alcohol, and then placed in a mixture of 
xylol and cedar oil, in which they became as clear and 
transparent as glass, with the complete vascular struc- 
ture beautifully outlined. They were then photo- 
graphed. A long series of admirable photographs ac- 
company the text. The differences in the flesh as well 
as the cores of the different specimens is very striking 
and appears to be constant for a given variety, regard- 
less of the place where it was grown. In fact, this pro- 
cedure seems to furnish taxonomic data of great value, 
and may help to clear up many questions of relation- 
ship between varieties. Prof. Kraus also shows sec- 
tions of certain pear varieties, to illustrate the fact that 
the same method may be applied to this fruit. 


A Pharmaceutical Exposition.—The Philadelphia 
College of Pharmacy has just held, in celebration 
of the fiftieth anniversary of its alumni association, 
an exhibit to illustrate the progress of scientific phar- 
macy during the last hundred years. The exhibit in- 
cluded a drug store of 1812 and a model pharmacy 
of to-day; the latter being equipped with a _ refrig- 
erator safe for the keeping of biological products, a 
chemical laboratory for the systematic examination of 
chemicals and their preparations, a pharmacognostical 
laboratory for the examination of drugs, a bacteriolog- 
ical laboratory for the detection of bacterial contam- 
inations and the control of solutions and medicines, 
and a manufacturing laboratory for the production of 
the forms of medicine that can be prepared economically 
in a modern drug store. A model collection of the 
books that should be found in every pharmacy was 
shown in the dispensing-room. The exhibit also com- 
prised a complete set of the pharmacopeias of the 
United States, a representative set of those of foreign 
countries, and a complete set of the United States 
Dispensatory. The University of Minnesota contributed 
a fine set of photographs of drugs and growing plants 
from its drng garden, emphasizing recent progress in 
the cultivation of drug plants. 
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Automobile 


Automobile Nomenclature.-— The Society of Auiomo- 
bile Engineers has done a good bit of work in stand- 
ardizing the names of car parts, and the report of 
the special committees in charge of the matter was 
adopted on Aug. 1. The list given in the report in- 
cludes the more important parts throughout the whole 
car, and definitions of different types of construction 
have been included. The work has apparently been 
well and thoroughly performed, and the list will not 
only tend to the convenience of everybody interested in 
the manufacture and sale of automobiles, but also to 
correct considerable misuse of language by writers on 
automobile matters. 

Calling Taxis in London.—It appears that it is the 
custom in London to blow a police whistle to summon 
a taxi cab, and now that the city is in darkness at 
night, owing to all lights being extinguished from fear 
of Zeppelin raids, the demand for taxis, with the ac- 
companying whistling, has grown to such a degree 
that the whistles have become a decided nuisance. 
The noise that a single irascible and impatient old 
gentleman, anxious to get home after an evening at the 
club, can create can be imagined; and when this is 
multiplied by thousands it is little wonder that the 
whistle has been voted a public nuisance. It is to be 
hoped that this London fashion will not be permitted to 
invade this country. 


Road Regulations in England.— Owing to the. pro- 
hibition of bright lights in England, as a precavtion 
against German Zeppelins, the dangers of driving at 
night have greatly increased, and to meet this condition 
regulations have been promulgated in seme districts 
making it incumbent on automobile drivers to keep as 
close to the legal side of the road as possible at all 
times. The benefits of such a regulation in preventing 
accidents are so obvious that it ought to be retained 
even after the restrictions on lights have been re 
moved ; and it would be a good thing te adopt a similar 
rule in this country as it would afford an additional 
means for controlling the road hog, and the reckless 
joy rider, who are responsible for so many catas- 
trophes. 

Autobus Recommenced in Paris.--The autobus serv- 
ice is recommencing in Paris, and two of the principal 
lines are now in what appears to be @ normal condi- 
tion—one running along the Grand Bealevards from 
the Madeleine to the Place de la Bastille, and the 
second from the St. Lazare railroad depot to the left 
bank of the Seine. Both these lines carried a good 
traffic before the war. It will be remembered that 
just after the extensive city service with its numerous 
autobus lines had been finally organized, the war came 
and as a result the autobuses disappeared completely 
from the streets, they having all been impressed into 
the war service. New cars have now been built, how- 
ever, and on a somewhat improved design which allows 
of two seats on each side of a central passage. The 
fact that military exigencies permit these cars to be 
used for civil purposes is certainly significant. 


Short Measuring Gasoline.— Automobile owners 
have known that they are frequently given short meas- 
ure when buying gasoline at the garage, but they are 
usually in such a hurry, and so good-natured, that they 
have proven easy prey for the dishonest dealer. Few, 
however, know how the trick is done, or realize the 
possible extent of the frauds. At the recent Confereiice 
on Weights and Measures of the United States F. J. 
Schlink, of the Bureau of Standards, toid some of the 
tricks of the trade. In the first place all pumps show 
a tendency toward undermeasurement, as any defect 
in construction or installation tends in that direction. 
In pumps of the piston measuring type a leaking foot 
valve will diminish the amount delivered. The same 
results from an excessive suction lift, or a leaking 
pipe; and this is particularly so in the case of “ casing 
head” or “blended” gasolines on account of the 
vaporization that takes place under the piston. Pumps 
that have been standing for some time do net give a 
full measure on the first stroke, owing to leakage or 
vaporization, and two or three strokes should be made 
before the measurement is taken. All these are “ in- 
cidents ” that may occur even at the “ honest” garage; 
but there are other causes of short measure that are 
entirely intentional. First is the habit of not operating 
a piston measuring pump to full stroke; then there is 
the convenient long hose, with a shut-off cock at the 
filer end, and sometimes this hose is long enough to 
hold a full gallon that has been measured at the pump, 
but not delivered. Another fraudulent device is that 
which returns undelivered gasoline to the deaier’s etor- 
age tank, and it is sometimes so attached that it 
operates at the same time that liquid is being delivered 
to the customer—in other words, it diverts a substantial 
percentage of the measured gasoline back to the storage 
tank. The only safeguard for the buyer is to have his 
gasoline run out into certified measures and then poured 
into his tank. This takes more time, but it pays. 
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Outlet of diverting tunnels 


Putting in the overflow gates 


An Industrial Giant of Recent Birth 


The Importance of Aluminum in Modern Technology Necessitates Immense New Plant in North Carolina 


opr history of the aluminum industry is the story 
of the transformation of a chemical curiosity of 1883 
into a prime commercial necessity of 1916. In the year 
first named, the total American production of this light, 
white metai was eighty-three pounds, while in 1914 the 
output amounted to eighty million pounds, and for 1916 
expert opinion predicts a production passing two hun- 
dred million pounds. 
The 
wonderful 


of the 
metallic 


been the 
manufacture of 


electric furnace has means 
progress in the 
aluminum. Bauxite, the ore from which the metal is 
extracted, and known to chemists as hydrous aluminum 
oxide, is ground up fine and mixed with caustic soda 
under steam After several highly technical 


pressure, 
processes, this mixture is placed in shallow vats con- 
taining charged electrodes, whence it finally goes to the 
electric furnaces. From these it emerges as the white 
metal itself, in the form of ingots. 

The bauxite ore is produced chiefly in Arkansas and 
There is a region in the former state where 
tracks, 
just as is the iron of upper Michigan. 


Tennessee, 


it is mined direct from surface railroad with 
steam shovels, 

Side by side with the increase in the production of 
have kept 
to which the white metal is put. Aluminum is now used 
in literally field is 


ware, but it is 


metalic aluminum step the numerous uses 


hundreds of ways. Its greatest 
kitchen 


being more and more applied for surgical appliances, 


probably the manufacture of 


automobile 
in printing, 
explosives. 


fancy articles, machine bearings, 


The 
and the 


jeweiry, 


paris, ete. powdered metal is used 
manufacture of 


Aluminum foil is in many cases replacing tin foil. As 


lithography, 
apn alloy in certain types of steel aluminum is indis- 
is supplanting copper and glass almost 
as that of 
and 


pensa bie, It 


entirely, on the ground of price as well 


service, for large vessels in breweries, varnish 


sugar facteries, soap and candle works, dye and ex- 


plosive plants, in fact in all industries where the use of 


other highly active chemicals neces- 


acids, alkalies, or 


sitates conteining vessels of considerable chemical 


inertia. It is used in the production of hydrogen 


peroxide, citric acid, glycerin, and a number of less 
known chemicals. Being the lightest metal known— 
only two and a haif times as heavy as water—and 


possessing admirable physical properties in addition, it 
is in many respects exceedingly valuable for a variety 


of uses too numerous to mention here, 


The largest single factor in the production of alumi- 
num is cheap electric current; for only by this means 
can this comparatively inactive element be separated 


from its compounds. Electric current in large volumes 
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Forty-two ton crane at work 


and at low cost can only be had where there is un- 
limited water power. At various points in the United 
States and Canada where this condition is met plants 
for the manufacture of this metal have been located; 
but the greatest of all aluminum developments is now 


under way in North Carolina, along the Yadkin River 
near Albemarle, 

It is a curious coincidence that less than one hundred 
and fifty miles from this point, as the crow flies, an- 
other industry consuming thousands and thousands of 
It was at Wilson, back 
in the nineties, that a chemist since grown rich and 


units of horse-power was born. 


famous was carrying on experiments with a small elec- 
tric furnace in his search for a cheap process of manu- 
facturing this very aluminum. One day he put into his 
furnace a mixture of lime and coke, turned on the cur- 
rent, and awaited results. He was disappointed to find 
only an uninteresting grayish substance, which he dis- 
gustedly threw into a bucket half filled with water, 
before going on with another experiment. About twenty 
minutes later, lighting a cigarette, he threw the burning 
match into this bucket and was utterly dumbfounded 
to see the latter burst into a mass of flames. On in- 
vestigating the mystery, he found that the substance he 
had discarded as worthless was calcium carbide, which 
is now universally used in the making of acetylene gas 
for illuminating purposes. Thus was recorded the birth 
of the carbide industry, in which millions of dollars are 
to-day invested. 

But to return to our story, we find that at the nar- 
rows of the Yadkin, near Badin, a dam is being thrown 
across the river 1,300 feet long, 229 feet high, and taper- 
ing from a thickness of 160 feet at the base to 20 feet 
at the crown. Its completion will create a lake eight 
miles long, furnishing at least 100,000 horse-power, all 
of which will be used in the giant aluminum smelting 
plant. Construction on dam, smelting plant, and vil- 
lage for the workers is progressing at a feverish rate, 
induced by the extraordinary price of the metal, which 
remains firm at sixty cents per pound, in spite of the 
greatly increased production. 

As offering some indication of the magnitude of the 
work of construction, it is stated that twenty miles of 
standard gage track has been iaid in connection with 
the dam alone, and that over thirty 110-foot cranes are 
in constant use. To supply the material there have been 
installed the two largest concrete mixers in the world. 
Each machine weighs 46,000 pounds and has an inside 
diameter of nine and a half feet. Their capacity is 
108 cubic feet of mixed concrete at a filling, more than 
double that of any of the mixers used in the construe- 
tion of the Panama Canal. 

















Laying foundations for the cofferdam 





At the base of the dam 
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The Phonograph as a Coach for 
Motion Picture Actors 

HE lot of a “movie” star has its 

hours of trial and tribulation, as well 
as of satisfaction. The sharp call of the 
director to “ Register joy!” or “ Register 
terror” or register any one of the thou- 
sand and one human emotions which are 
displayed upon the film must be obeyed, 
whatever the emotion which happens to 
be uppermost in the actor’s mind at the 
moment. It is not easy always to have 
such facile command of the face as is de- 
manded for this work, either from the 
camera artist or the worker in the 
“legitimate ” and for the former it is per- 
haps even harder than for the latter, since 
many of the accessories which go to throw 
the actor on the stage into the spirit of 
his work are absent in the studio. It 
sannot be easy to register longing in the 
midst of a babel of directors and property 
men and disengaged performers, with the 
“amera grinding away in front of one and 
a half dozen strange “ 
erected on all sides. 

To assist the actor in this thankless 


sets ” being noisily 








is established which may be filed, thus 
making it possible to tell how much a cer- 
tain cow has produced during any period 
over which records have been systemat- 
ically kept. 

If we had only the milk record, we 
would be almost as helpless as with no 
record at all, since the richness of the 
milk of different cows is so variable, 
Jerseys and Guernseys may give milk test- 
ing as high as six per cent of butterfat, 
while good Holsteins may run as low as 
two per cent butterfat. Of course butter- 
fat constitutes only a portion of the nutri- 
ents in milk; the skimmed milk Is also 
valuable. But its food value is in propor 
tion to the butterfat of the given sample, 
therefore it is customary and fair to use 
the amount of cream on milk as an in 
dex to how much it is worth as food. 
During a month of 31 days, each cow gives 
62 different messes of milk, no two of 
which would contain the same identical 
percentage of buiterfat. Despite this fact, 
it has been found that if four successive 
milkings are tested and an average is 
struck, this average wil! be identical with 








task the phonograph has been called into 
play. Picture the sweet country maid 
dreaming of her lover in a far-off land. 
The director tells her to look wistful, long- 
ing, melancholy or what you will. He 
gives the command “Go!” which is the signal for 
action, the talking-machine is started, and the strains 
of “I Hear You Calling Me” are heard. A sympathetic 
note is struck in the heart of the actress; her facial 
expression is indicative of the effect of the music, and 
the proper mood is called forth more quickly than any 
amount of mental concentration could accomplish. 

“We know how much music enhances the effect of 
the motion picture as presented in the theater,” 
the director responsible for this innovation. The audi- 
ence does not often realize the importance of the musical 
accompaniment, but omit the music and they will feel 
the difference in a moment. We know that music has 
been a great factor in the development of the silent 
drama, and we have seen the added importance given 
to music by producers of motion pictures. The effect 
that music has upon the spectator is analogous to its 
effect upon the actor. He responds readily to the 
musical stimulus. 

So it is with the actor. There is no thought of fool- 
ing him, of imposing upon him, willy-nilly, a given 
mood. The intention is merely to extend to him a valu- 
able aid in assuming that mood. He may have come in 
“cold ;” he may not even know the whole story of the 
picture. The machine helps him to work himself into 
the correct emotional state for a realistic and convinc- 
ing portrayal. 


Bringing Scientific Methods to the Dairy of 
To-Day 
By Irvin J. Mathews 
LOWLY, stealthily, yet surely, science has made 
herself felt in all the industries of the world, but in 
all this march of progress the operations of the farm 
have presented the greatest obstacles to scientific an- 
alysis. Nevertheless, after the trenches of ignorance 
and guesswork were taken, sane thought and careful 
methods wrought great changes in every branch of 
agriculture. But in many departments of farm economy 


says 


the many distracting factors of the studio 


the conquest has been a difficult one; and in none more 
so than in the dairy. 

Ex-Governor Hoard of Wisconsin has truly said that 
the inside of a dairy cow is the darkest place on earth. 
By this statement he meant that it has been harder to 
interpret the body processes of the dairy cow than those 
of any other farm animal and until the invention of the 
Babcock test and the use of the milk scales, the dairy 
cow absolutely defied all efforts at an accurate estimate 
of her value. Not knowing the weight of feed consumed, 
it was supposed that each cow ate the same quantity ; 
yet reason should have dictated that this conclusion 
was incorrect. The full pail constituted the sole cri- 
terion of dairy value; whether the pail was full for 
three months only, or whether there were 2 inches of 
foam on top of the milk, were questions to which no 
thought was given. 

All this is now changed. The dairy cow is no longer 
able to defy the methods of the scientific agriculturist. 
Her every act is checked and assigned a monetary value. 
Her milk is weighed, then tested for butterfat. In con- 
junction with every well-equipped dairy barn there is 
a milk room which, with its usual equipment, is the 
first crucible in which each animal of the herd is tried. 
Emphasis must be placed upon the single animal. In 
many dairies it has been discovered that if three un- 
remunerative cows are thrown out, the annual profit on 
the rest of the herd will be from five to ten dollars 
more per cow. 

The most essential tools for the preliminary test are 
the milk scales, the milk sheet and the cupboard for 
composite samples. It will be noted that there are two 
hands on the milk scales and both are adjustable. One 
is red, the other black. By so adjusting these that the 
red one points to zero when the empty pail is on the 
hook, this hand is made to indicate the net weight of 
milk in the pail when returned, filled, to the scale, while 
the black hand records the gross weight of the pail plus 
milk, in the normal way. On the inside of the cup- 
board there is a milk sheet ruled in such a man- 
ner that each cow in the herd is included, spaces 








being left for recording the weight of each milk- 
ing for 31 days. A pencil accompanies this sheet, 
attached by a string, and when the milker notes 
the weight produced by the particular cow, he 
turns to the sheet and records this weight in the 
proper space. In this manner a permanent record 





an average of ali the miikings in 95 cases 


Music — phonograph music in this instance — helps the motion picture actors to out of every hundred. The two-day 
concentrate their thoughts on the work at hand, irrespective of 


method of sampling is followed almost ex- 

clusively—it is the one used by all the 

breed associations in their conduct of 
semi-official tests. 

Milk is a typical emulsion, consisting cf tiny spherical 
particles of fat that are free to go wherever forces pull 
them in the fluid. It will be readily seen that the time 
between the commencement and finish ef the act of milk 
drawing is sufficient to give the droplets of lighter fat 
a chance to collect on the heavier fluid so that when 
the milker gets the pail and contents to the milk room, 
the top milk is richer than the milk in the bottom of 
the pail. In taking a sample of milk for testing, an 
attempt is made at even distribution of fat; the milk 
is thoroughly stirred before the sample dipperful is 
ladied out into the particular cow’s sampie jar, and the 
jar is sealed to prevent the evaperation cf water. This 
sampling is carried on for four milkings or through 
two days each month, then the milk from each sample 
bottle is put through the Babcock test and the result- 
ing per cent is placed on the milk sheet beneath the total 
quantity of milk delivered by that cow during the 
month. 

With these data in hand for an entire year, each 
cow’s gross earnings are fuliy known. But net earp- 
ings alone can tell the story of profit and loss. Dairy 
cows are like so many factories; some of them are effi- 
cient, many of them are wasteful and go bankrupt. 
The intelligent manufacturer compares the cost of pro- 
duction including raw material and labor with the sell 
ing price; if the selling price is the greater, well and 
good. In the same way, the dairyman must balance 
the cost of producing milk with the returns obtained 
through its sale. In order to do this, the raw materials 
consumed by the individual cows must be definitely 
known. 

Under careful management, cows eat both roughages 
and concentrated foods. Roughages most used are corn 
silage, alfalfa and clover hay. Many different forms of 
concentrated foods are fed, but chief among them are 
bran, ground oats, corn, barley, and linseed and cotton- 

(Continued on paye 875) 




















Concentrate cart of a modern dairy, with separate compartments for 


each different feed 


The milk room, showing the scales, milk sheet, and cupboard 
for composite samples 


The roughage cart and the scale which it carries for weighing the 
food given out to each cow 


A few of the many scientific methods that are replacing guesswork in the dairy 
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Strategic Moves of the War, October 12th, 1916 


TITH the operations on the Western front again 
i 

reduced for the moment to local nibblings, consoli- 
breathing 


\ 


dations and rectifications, we are granted a 


space in which to glance about and take in the general 


situation of the combatants And in doing this our 
attention-is at once drawn to the Roumanian front, 
where developments of considerable significance have 


reached a point which makes possible an intelligent 


estimate of what has happened and what is happening 
the in- 
strategy. It 


from favorable to 
directing the Allied 


nature of things that the Allies 


Such an estimate is far 


telligence which is 
seems to be in the ver) 


to 
tedious process of trial and error; that it is only after 


attain the correct way of doing a thing only by a 


having experimented with every erroneous line of pro 


cedure that they ever hit upon the right one. This 
fundamental unpreparedness of her foes is Germany's 
grentest asset in the present struggle. It must make 


the most rabid partisan tremble when he reflects upon 
be the result of the war were Germany’s 
par with 


would 
of 
those of her foes 


what 


resources men, money and material on a 

There was some excuse for the state of mind of which 
we speak at the beginning, when France and, a few days 
England, were plunged almost without warning 
conflict 
Russia’s unreadiness, too, while perhaps not very ex- 
the light of all 


But why Roumania, after two years 


later, 


into a which they were hoping to evade. 


cusable, is at least understandable in 


we know of her. 
presumabiy devoted to careful preparation for an ulti- 


mate entrance into the war, with the decision as to time 


By Our Military Expert 


political considerations to overrule military 
In all the military history of the world, Verdun 


affords the only instance which comes to mind of a case 


lowing 


ones, 


where such policy has in the long run been profitable. 
It appears now that the entire Roumanian army, with 
the inconsiderable exception of one or two divisions at 
Turtukan Silistria, 
tains Hungary; and, as crowning blunder, 


moun- 

Rou- 
mania exercised undue haste in her final steps, so that 
the she had 
counted of her 


and was hurled across the 


into 
Russian forces, whose 
to the 

rash action, were not yet in the Dobrudja at the critical 


upon presence 


redeem her from consequences 


moment. 
The result was inevitable. Mackensen advanced into 
Dobrudja, destroyed one Roumanian force and routed 


another, and established himself in strong positions 
menacing Bucharest and its railroad communications 


with Constanza on the Black Sea—positions which, with 


proper strategy by Roumania, he could never have 
reached. So after a few days of success the Rou- 


manian onslaught upon Transylvania was brought to an 
end, the back to the 
front, Russian troops hurried from the north, and Mack- 
ensen finally checked and actually driven back a short 


abrupt armies rushed southern 


distance. 

In the the Austrian retirement in Tran- 
Sylvania had spurred Germany to send to this quarter 
a new army group under Falkenhayn. The Roumanian 
check All the territory occupied had 
to be evacuated, and after heavy defeats of the now 
inferior Roumanian of Rou- 


meantime, 


became a rout 


very forces an invasion 


our country roads across the gulleys cut by the spring 
freshets. 

EXverywhere we go we see concrete being put to old 
Everywhere we see the technique of con: 
construction being improved and standardized. 
Where the amount of material to be used and its cost 
are so nearly fixed as they are in this case, the effi- 
must 
upon the methods of working, and it is right here that 
we can draw a sharp contrast between what has been 
and what is. 

It is obvious that in erecting a building, or a tall 
viaduct, or any other structure of considerable altitude, 
the concrete must be poured from many different levels 
and from many different points. There was a time 
when the raw materials—gravel, crushed stone, cement 
and water—were conveyed separately to the various 
pouring stations, there to be made into concrete on a 
small scale and poured direct from the mixers. This 
was expensive. It required an excess of equipment, an 
excess of skilled labor to man the equipment. As com- 
petition grew and expense became more of an object, 
and knew better what 
concrete, were changed, 


and new uses. 
crete 


ciency engineer’s attention be directed mainly 


as knowledge grew engineers 
they could with 
until finally a standard technique has been developed 
to a high point of efficiency, with centralization as its 
moving idea. 

Nowadays, there is one mixer to a job. The bigger 
the job, the bigger the mixer; aside from this, the mag- 
nitude of the operation is a matter of no concern. Here 
alone is a great saving in labor and cost of equipment, 


do methods 













and place absolutely in her own hands, should mania itself was among the immediate possibilities. but even greater is the saving effected by the 
not have known exactly what she ought to do, and So now the operations on the Roumanian front, in- manner of conveying the concrete to its final rest- 
how, when and where she ought to do it, ing place, one phase of which we illus- 
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eutrauce on the side of the Allies exposed 
her was the thrust from the South. The 
of an Austrian offensive 
against her frontier did not exist; an attack from the 


possibility 


same quarter by German units was not of extreme prob- 
ability and if it came could have been held in the moun- 
tains by a decidedly But 
southern border was from the start in a critical position. 


inferior force. Roumania’s 
Several divisions of good Bulgarian fighting men, com- 
manded by the redoubtable Mackensen and with their 
effectiveness brought to a maximum by a liberal leaven- 
ing of German heavy artillery, were within convenient 
striking distance. And even aside from the presence of 
this particular force, the 
should have foreseen that before Roumania could safely 
sew up large forces in the Transylvanian mountains she 
must effectually of Bulgaria. Rou- 
mania’s assistance to the Allies against Germany would 
have been hardly worth purchasing. It aid 
against Buigaria and Turkey that was wanted, and, it 
Was supposed, had been secured. 

Moreover, serious reflection would have made it clear 
that operations by Roumania in Transylvania were no 
part of the general Allied plans, and that even from a 
selfish point of view they would afford Roumania no ad- 
vantage. They contribute in way to the 
eventual general defeat of Austria by which, and by 
which alone, Roumania could hope to gain permanently 
the coveted territory. From a military point of view, 
Vienna, even Budapest, is no nearer to the heart of 
Transylvania, for such forces as Roumania could mus- 
ter, than to Turnu Severin, Piatra, and Botosani. Even 
if complete ocenpation should result, the Transylvania 
enterprise would continue to absorb large Roumanian 


most ordinary intelligence 


dispose indeed, 


was her 


would no 


forces. And far from having any tendency to detach 
Hungary from the Teutonic cause, the manifestation of 
Rovmaria’s designs upon one of her fairest provinces 
has attached her even more firmly thereto. 

But in spite of all this, in spite of the obviousness 
of the correct course, in defiance of all the urging of 
her new Allies, Roumania made the old mistake of al- 


The strategic position of Roumania 


stead of becoming an active menace to the Teutonic 
have degenerated into the old game of 
frontal push, which has been played to repletion in the 
and the west. 
the Allies. Mackensen is being kept busy; and in the 
meantime the unfortunate Sarrail may at last get some 
attention paid to his demands for sufficient equipment 
to warrant a from Salonika. He is, 
in any event, safe, for the present, against attack from 
the north. 

Then, too, there is the mystery of Falkenhayn’s army. 
Where did it come from? It appears that this force 
must have been in the making for a considerable time, 
with the object of springing a little surprise, perhaps 
in the west, much more probably in the east. The Rou- 
manian fiasco has at least diverted it from such use; 
and if Falkenhayn be checked as Mackensen was, if a 
large German army with which it was intended to over- 
wheim the Russians be held in suspension for any length 
of time in these mountains, or even in an invasion of 
Roumania, the net gain to the Allies will have been 
considerable after all. The line whose shortening be- 
comes more and more a prerequisite to German success 
will have been again lengthened by several hundred 
miles, and a further strain put upon all the German 


resources. 


The Up-to-Date Method of Pouring Concrete 
HE most casual observer cannot have failed to note 
that we are living in the age of concrete. No class 

of construction seems immune from its inroads. The 

dingy old-fashioned factory, with its forbidding exterior 
of smoky brick, cut by a few smokier windows, is giving 
place to the six-story pile of concrete and glass that 
measures its floor space and its window space alike by 
the acre with no more certainty than is the trim con- 
crete culvert crowding out of existence the collections 
of rotting planks and cobblestones which used te carry 


cause, same 


east Even so, there is some cheer for 


serious advance 


will. As fast as the particular point in 

the molds to which a chute has been 
directing the concrete is filled, the chute is raised or 
swung about or shortened so as to direct the concrete 
to a new destination. 

Our cover shows a typical scene on a large concrete 
construction job. A tower is seen in the background 
with a number of chutes in position. As the loaded 
bucket travels upward in the tower, it can be emptied 
into any one of these. In the foreground is shown the 
operation of hoisting a chute into position upon another 
tower, a corner of which appears beside the hoisters. 

The combination of flexibility with unity of opera- 
tion afforded by this procedure is a notable one. In 
few lines of engineering have the small operating de- 
tails been worked out to such a fine degree of standard- 
ization, and with such excellent results. 


Fighting the Chinch-Bug 


DESTRUCTIVE outbreak of the chinch-bug be- 

gan in Illinois in the autumn of 1909 and ended 
in the spring of 1915, resulting in damage to the 
corn, wheat and oat crops estimated at $13,000,000. 
A voluminous report on this cutbreak and the methods 
used in controlling it has been pubiished by the state 
entomologist. The principal measures adopted were the 
burning out of the insects in their winter quarters and 
their destruction at harvest time by means of im- 
passable barriers and lines of post-hole traps placed be- 
side infested wheat fields. Coal tar has long been used 
in making such barriers, as its adhesiveness and its 
offensive smell both prevent the passage of the insects, 
but it has several disadvantages, and efforts were made 
in Illinois to find satisfactory substitutes. A particular 
kind of road oil was found to last from five to ten times 
as long as coal tar without renewal, but it is made at 
only one place in the United States and cannot generally 
be obtained without serious delay. During the latter 
part of the outbreak creosote was used with great suc- 
cess, its powerful odor effectually repelling the insects. 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column, Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.] 


Increasing Speed of Ships 


To the Editor of the Screntiric AMERICAN: 

Recently there has been much discussion in regard to 
the best methods of increasing the speed of ships. The 
old and standard way of applying more power, seems to 
have nearly reached its limit, when engines aggregating 
70,000 horse-power are placed in a single hull. Doubling 
the amount of power adds but a small percentage to the 
speed. Skin friction is probably 75 per cent of the 
whole resistance to motion. Experiments point to a 
rapid increase in this element as the speed increases. 
Skin friction is a great obstacle to be overcome in build- 
ing fast ships. The hydroplane is an effectual way of 
getting rid of it in small boats, but it requires a large 
horse-power for vessels of any considerable displace- 
ment, and as yet the hydroplane boats have not proved 
exactly seaworthy. Whether the system can be effectu- 
ally applied to large tonnage appears to be a doubtful 
question. Its fundamental principle is the reduction of 
immersed, or wetted surface, and in this way getting 
down the skin friction. 

More than 35 years ago the writer, in conversation 
with a mechanical engineer, suggested compressed air 
as a lubricant for vessels. He was told in reply that 
the idea was not new. Years before a man had the idea 
of placing a perforated pipe on the stern of the vessel 
and carrying it down and some distance along the keel. 
Air was to be discharged from this pipe against the hull. 
The idea was to form a coating of air between the 
water and the skin. Upon experiment it was evident 
that the vessel went considerably faster when air was 
discharged through the pipe. The result was so promis- 
ing that government experts were called and made care- 
ful tests. The horse-power required for the compressor, 
power of the main engine, the speed attained, and all 
the other items were carefully observed. The final re- 
sults as observed at that time seemed to show that the 
horse-power saved was very nearly equal to that used in 
compressing the air. At that day there was nothing to 
be gained by the invention. 

it seems probable, however, that a different result 
would be attained to-day. Then almost nothing was 
known in regard to the economical compression of the 
air. Practically, the art of compression was not even in 
its infancy, for it did not exist. With modern ma- 
chinery for supplying air, a very different result might 
be expected. It was an idea far ahead of its age. 
Those who remember something of the old-fashioned 
air pumps or compressors, built 35 or 40 years ago, 
would feel tolerably certain of being able to supply the 
outside of the ship with a film of air at a tenth of the 
cost of power used in the early experiments. It has 
been suggested that an oil film might be applied to the 
vessel’s hull to reduce the skin friction. Racing yachts, 
by using suitable bottom compounds, make a consider- 
able gain in speed. Whether “ pot-leading ” can be auto- 
matically and continuously applied, is a question that 
might well be considered by inventors. Nature applies 
such a coating to fish and an imitation of Nature's 
process does not seem altogether impossible. 

W. E. De PERTRECHE. 

[Referring to the writer’s suggestion that 70,000 
horse-power is the limit for ships, it should be noted 
that our new 35-knot battle-cruisers are to have at least 
175,000 horse-power. Experimental tests in the touring 
tank do not give promise of any economical reduction of 
friction through the use of an air film—Eprror. ] 


Unsinkable Ships 


To the Editor of the Screntiric AMERICAN: 

In these days of destruction by means of torpedoes 
and mines the question must often arise, whether it is 
possible to devise some method by which the effect of 
explosion, as applied to the bottoms of ships, might be 
modified, if not entirely counteracted. 

In the case of a vessel constructed with two bottoms 
with an air space between, the force of the explosion 
shatters the outer shell and is conveyed to the inner 
bottom which also suffers from the force of the confined 
gasses, to a less degree than the outer shell, but suffi- 
ciently to allow the influx of water and cause the sink- 
ing of the ship. If in the case of the “Lusitania ” the 
“Ancona” the “Ville de la Ciotat” or the “ Persia” 
the space between the two bottoms, instead of being an 
air space had been packed with a tough, fibrous, resili- 
ent substance, it is quite conceivable that one or other 
of the following conditions might have arisen: (a) The 
explosion would have shattered the outer hull, but the 
disruptive effects would have been neutralized by the 
resilience of the packing and the inner bottom would 
have remained intact, or (b) The force would 
have exerted itself through the resilient matter to the 
extent of breaking the inner shell, but the expansion 
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of the resilient substance, following its compression by 
the force, would have prevented, or at least retarded, 
the influx of water. 

Of course, these propositions depend upon (a) the 
energy of the explosion and (b) the resilience of the 
interposing material; but upon the presumption that 
the latter was sufficient to modify the former it appears 
to be self-evident that the sinking of the steamer might 
have been delayed if not prevented. 

The question is, Is it possible to find a material pos- 
sessing the qualities of toughness, resilience, and (com- 
parative) cheapness, that would have the effect of 
neutralizing, to a greater or less degree, the effect of 
high explosives as applied to the bottom of a ship? 

After investigating a number of materials I have 
formed an opinion that scoured wool possesses those 
qualities in a marked degree and the theory I put for- 
ward, for others to test, is that if the double bottom of a 
steamer were packed with scoured wool, or other 
equally tough, fibrous, resilient material, it would be 
difficult, if not impossible, for that vessel to be sunk by 
explosives so rapidly as to prevent the saving of life 
and possibly also, of the ship herself. 

Louis E. Horne. 

“Hale House,” Bishops Grove, Perth, W. A. 

[Judging from the press reports that have come from 
abroad, the above system has been applied in the moni- 
tors built for the British Navy since the beginning of 
the war.—Ebprror. } 


Another Explanation 


To the Editor of the Screntiric AMERICAN: 

In your issue of September 9th an account is given 
of An Unusual Aurora, by Walter H.. Eager, and the 
description tallies almost exactly with a phenomenon 
that is rather common at this place. The nebulous 
spots in the sky, as we observe them, are caused by 
the blast-furnaces which are located north of us and 
can be seen only during a certain condition of at- 
mosphere. The blast furnaces are rather plentiful in 
this section and we observe that these luminous spots 
in the sky are always located in the exact direction 
of the furnaces. The shaft of light is always vertical, 
and appears and disappears at irregular intervals, 
caused no doubt by certain vapors floating in the air 
over the stacks of the furnaces. It is likely too that 
the light shown in the sky is refracted at certain definite 
angles, similar to the rainbow. It is my opinion that 
the light originates in the heat or fires at hot-blast 
stoves of the furnace, and is projected into the sky 
through the smoke-stack in-the form of a vertical shaft. 
It is likely too that these illuminations could be 
faintly seen for great distances. We can see them very 
distinctly here, from furnaces 20 miles distant. 

ELMER HARROLD. 

Leetonia, O, 


More on the Chemical Barometer 


To the Editor of the Screntiric AMERICAN; 

Mr. S. Leonard Bastin’s article, “ Curious Hygrom- 
eters and Barometers,” published in your issue of 
September 16th, informs us that “the chemical 
barometer was invented by the meteorologist Admiral 
Fitzgerald.” 

Perhaps not many readers will recognize under this 
novel disguise the versatile British hydrographer and 
meteorologist Vice-Admiral Robert FitzRoy—the same 
who commanded the “ Beagle” in the famous voyage in 
which Darwin participated. But FitzRoy did not in- 
vent the “chemical barometer” (also known as. the 
“storm glass,” “camphor barometer,” “ camphor-glass,” 
“ chemical thermoscope,” “ chemical weather-glass,” and 
“ paroscope ”), and in his “ Weather Book,” p. 443, he 
declares that the device had been in use more than a 
century before his time. His name has been connected 
with this scientific toy because of his belief that its 
indications were actuaily controlled in some way by the 
electrical state of the atmosphere. 

Mr. Bastin will find the history of the “ chemical 
barometer ” fully set forth in Dr, C. Kassner’s article, 
“Das chemische Wetterglas oder Paroskop,” published 
in “ Naturwissenschaftliche Wochenschrift,” October 
18th, 1908. 

C. FirzuvucH TatMAn, 

Washington, D. C. 


A Boon for Autoists 


To the Editor of the ScrenTIFIC AMERICAN: 

It has been my misfortune in the past six years to 
be in communities where the commercial lighting com- 
panies did not use electric trucks in their service, but 
had this been otherwise it has long been my plan to in- 
terest them in a magnetic drag attached to the rear of 
their trucks to gather the enormous quantities of steel 
particles that litter our paved streets and highways, 
doing thousands of dollars damage annually to auto- 
mobile tires and draft animals, 

It is my purpose in this bit of correspondence to give 
to any public spirited firm using electric vehicles this 
idea, which could be developed with very little expense 
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and operated at a very low cost, and the data it would 
furnish would be very valuable in many directions. 

Again, I have no doubt that any local automobile 
club or society would gladly meet the operating expense 
attached to such an arrangement, and this witheut a 
great deal of urging. 

Yours Respectfully 
G. H. Perrern. 


The Naval Bill 


To the Editor of the ScrenrTiric AMERICAN: 

Allow an old reader, who has not missed reading a 
number for more than 30 years, to make a comment 
upon our Naval matters. The bill just passed by Con- 
gress is, at last, gn answer to what your paper has been 
calling for all these years, viz.: a Navy bordering on our 
needs. It is the greatest vindication of your editorials 
that has yet happened, and I wish to have the Scren- 
TIFIC AMERICAN receive some measure of appreciation 
at least for its great work in that direction, 

H. BE. Cappenter. 

Los Angeles, Cal. 


The Current Supplement 

T is said that everything imaginable can be found 

in New York, and tucked away in corners of the big 
city are many little shops where the most unexpected 
things are made and where the most unusual occupa- 
tions are carried on. In the Screnriric Ameaican Supr- 
PLEMENT No. 2129, October 21st, a short account of one 
of these shops is given in One of the Curious Trades of 
New York, which is accompanied by a number of ex- 
cellent photographs. At the recent mecting of the 
British Association for the Advancement of Science 
the president made an address on New Archaelogical 
Lights, the important portions of which appear in this 
issue of the Supprement. Determining the Age of 
Blazes is an interesting bit of forest lore, accompanied 
by a series of instructive illustrations. Dynamic Bal- 
ance of Machines discusses a matter of considerabie 
importance where fast running machinery is in qnes- 
tion. Hydrogen for Military Purposes gives facts re- 
lating to the production of this gas, which is required 
in great quantities for the inflation of airships and 
military balloons. Optical Stress Analysis gives a very 
interesting description of a method by which a number 
of important engineering problems may be investigated. 
The article is illustrated by engravings and diagrams, 
Armor Plate gives a very excellent histery of the de- 
velopment of this material, and a brief description of its 
manufacture, written for the untechnical reader, This 
number also includes On the Suggested Mutual Repul- 
sion of Fraunhofer Lines, Bacterized Peat and other 
topics of interest. 


Relation Between Carbon Content and Welding 
Qualities of Steel 


HE poor workman blames his toois; the good work- 

man assures himself beforehand, not merely that his 
tool is in good shape, but that it is suited for the end 
in view. Among other items which he must take into 
consideration is the matter of carbon content. He may 
well be guided, in doing this, by the following table: 
Carbon content.Characteristic. . Remarks. 
1.58.....+++++.. Will not weld... Seldom used. 
1.38....++se+0+. Will weld.......Used for hard tools. 
1.12........+..+- Welds fairly....Used for chisels, ete. 
0.88 to 0.62.....Welds easily....Used for files, ete, 
0.62 to 0.38..... Welds readily... Used fer raiis and tires. 
0.38 to 0.15..... Will not temper. Used for boiler plate, 
0.15 to 0.05..... Will not temper. Substitute for iron. 

In choosing steel for any purpose it is clear that the 
information afforded by this table is ef value. Thus a 
crowbar of 1.58 per cent carbon steel, however carefuily 
tempered, would be inferior to one of O88 per cent 
carbon steel, reasonably well tempered. The former 
would be brittle compared with the latter. 

Likewise the content of phosphorus and silicon is of 
significance. It may be estimated that the effects of 
phosphorus, carbor and silicon in hardening sieel and 
making it less capable of resisting blows are about in 
the proportions of 3 :2:1, 


Killing Germs Electrically 


FS orrhines passed Federal law requires a system 
of drinking water purification to be used on public 
carriers, An equipment using ultra-violet rays from 
a mercury vacuum light has proved successfu! for this 
work and is being installed on many of the large lake 
passenger boats. A mercury tube is immersed in a 
tank or receiver in the water system so that all the 
water used is at one time or another exposed to the 
ultra-violet rays from the tube, 

Inasmuch as the mercury tubes require 220 volts, 
direct current, and the lake boats have but 115 voits 
available, motor generator sets must be provided to 
operate on 115 volts and provide 220 yoits for the lamps. 
The operation is automatic; if the tubes burn ont or 
the voltage fails, the electrically controlied intake valve 
of the tank is closed. This is undoubtedly the first time 
a motor generator set has been used to klil germs. 
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Transparent specimens of complete organisms, showing the details of internal 


structure 


Making Biological Specimens Transparent 

\ GLASS of cracked ice is quite opaque. But if 
£1 water be poured in to fill the interstices between 
the fragments of ice, the combination becomes mildly 
Why? 

The answer is a simple one. 
of ice is different from that of air. 
opaque, air is wholly transparent; but in passing 
through either medium light suffers certain refrac 
tions. If we attempt to pass it through a considerable 
number of alternate thicknesses of ice and air, the com- 
refractions disrupt the light 
completely, and none survives the passage. But if for 
the air we eubstitute water, of substantially the same 
refractive index as the ice, the effect approximates that 
of a single homogeneous medium, and the light passes 
through with substantially the simple refraction which 
it would suffer from such a medium. 

Dr. Spolterholtz, of the University of Leipzig, whose 
inajor interest lies in the technique of the preparation 
of biological specimens, recalling the principle on which 
this induced transparency rests, asked himself whether 
he could not apply it in his field. He argued that where 
an ordinary specimen exhibits but one feature of an 
animal’s structure, if all the tissues could be made 
moderately transparent, a single specimen would suf- 
fice to exhibit the entire anatomy of a species, and 
would inter-organic relations in a graphic 
manner never before possible. 


transparent. 
The refraction indey 
Ice is far from 


bined successive waves 


show the 
The proposition is not so wild as it seems. Organic 
matter is far from inherently opaque. There was good 
ground for the learned doctor to hope that he might 
resolye the apparent opacity of animal tissues into a 
matter of refractions, and by introduce 
suflicieat homogeneity to apply the analogy of the glass 
of ice and water. So he attacked the problem with this 
point of view, and by its solution has established a new 
school of specimen preservation which has already at- 
tained the most startling results. 

The method is simplicity itself. The organism to be 
preserved is treated to a preliminary dehydration sim- 
fiar to that employed for microscope specimens, fol- 
lowed by deflation with an air pump. It is then 
impregnated with and immersed in a liquid whose 
refractive index is equal to the average index of the 
solid matter. At first carbon disulphide was employed 


some means 


for this purpose, mixed with other liquids to afford an 
adjustable refraction index. This substance is ex 
plosive, however; so it has been abandoned in favor of 
a mixture of methyl! ether, salicylic acid, and benzyl 
benzoate. By varying the proportions of this simple 
mixture a range of refraction index is obtained quite 
equal to that of the organisms to be embalmed. 

Circular containers are out of the question because of 
the refraction from the curved surface. Rectangular 
jars are made of a special glass of variable index, fixed 
in each case to correspond with that of the contents. 
These are held in place by suitable supports, and a 
small air space is left beneath the sealed cover to care 
for expansion. 

The results are extraordinary. Our engravings, while 
not fully indicating all the shades and tints of the 
originals, at least give an idea of the degree of trans- 
In the case of the mouse it is especially clear 
the creature’s internal dispositions are dis- 


parency. 
that all 
tinctly visible. 

It goes without saying that these specimens are far 
ahead of anything previously developed. Entire human 
arms and legs are put up by this process, and become 
clearly transparent, the far side being as distinct as the 
near one; and at last accounts a jar was being planned 
to hold an adult human body. The arterial and nervous 
systems are differentiated by the injection of red and 
blue fluids of appropriate refraction index; and efforts 
are under way to develop a workable injection to mark 
out the nervous system, 

At the present time these specimens, like all other 
articles “made in Germany,” are unobtainable here; 
but the end of the war will doubtless find them still 
a feature of the German scientific workshops, so that 
we may expect them to be then available. 


Boston’s Care of School Children’s Teeth 

7 NLIKE the medical practitioner, the dentist re- 
U quires a complex equipment in order that he may 
work effectively. The multiplication of isolated dental 
units necessitates the duplication of many parts outside 
the chairs and the instruments of general application. 
Moreover, no form of professional activity offers more 
opportunities for the transmission of disease from one 
patient to another; hence the most rigid asepsis is an 
essential of dental work. A central plant, where the 


Human anatomy displayed 


by transparent specimens, with nerves and blood vessels 
in distinctive colors 


sterilization of everything that enters a mouth is under 
the control of an individual whose sole business this is, 
furnishes a more complete check on infection than the 
most conscientious divided effort in a multiplicity of 
small plants can possibly achieve. Then, too, while the 
physician who devotes two or three hours per day toa 
public charity feels the income loss slightly if at all, 
having a large part of the day in which to recoup the 
time thus spent, the busy dentist who gives of his day- 
light hours to a charity must take from this a definite 
loss of income which he cannot make up. On all these 
grounds a large endowed central dental infirmary is 
vastly to be preferred to the distribution among hos 
pitals and private dentists of the work which such an 
organization would properly undertake. 

A very interesting foundation of this sort is now 
under way in Boston. The Forsyth Dental Infirmary 
for Children is a charity incorporated under the laws: 
of Massachusetts for the purpose of furnishing to the 
worthy children of Boston that dental care which fs 
more and more being recognized as a fundamental 
prerequisite of proper physical condition and good 
mental effort. Its first group of Trustees was made up 
of leading educators and professional men, together 
with three competent dentists. The Infirmary has set 
itself the task of caring for mouth conditions in chil- 
dren under the age of sixteen. 

The problem is a large one. About sixty per cent of 
all school children who are submitted to examination 
are found to possess defects originating about the 
mouth, including improper nasal breathing, hypertre 
phied tonsils, and defective teeth, palate and cervical 
glands. The trustees of the Forsyth Infirmary have 
given deep thought to the matter, and have concluded 
that on all grounds it is wiser and more practicable to 
bring the children to the dentist than to bring the 
dentist to the children. The child’s time does not begin 
to be worth as much as the dentist’s; and the element 
of time apparently education can really be 
ignored, since it is repaid many times in the ultimate 


lost to 


outcome. 

So the work of the Infirmary was inaugurated by 
the establishment of a large central dental workshop, 
in a building constructed for the purpose. At present 
the equipment comprises sixty-four chairs; but early 

(Concluded on page 378) 
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At work in the Forsyth Dental Infirmary 


Modern dentistry by wholesale 
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A section of the finished line, where a deep gully is crossed on a curved trestle 


Steaming the concrete pipe sections under tarpaulin covers, to expedite setting 


Building a Pipe-Line of Concrete 


Twenty-Seven Mile Tube Which Indicates a New Field for This Surprising Material 


HE city of Victoria, British Columbia, has recently 

obtained at great expense and effort a needed in- 
crease in its water supply. The new supply comes from 
Sooke Lake, through a conduit or pipe-line 27 miles in 
length. From a reservoir formed by rais- 


By I. F. Springer 


tions but not along the third, it is possible that with 
bodies of simple form there will be in general an ad- 
justment leading to no disastrous results. It is prob- 
ably by virtue of such action that the Victoria pipe-line 


type of construction perfectly trustworthy in every way, 
The sections destined for that portion of the line 
where the water would be under little or no head were 
3 inches in thickness, while in those to be used for 
the inverted siphors this was increased 





ing the level of the lake 12 feet, water is 
delivered to a concrete pipe laid on a 
grade averaging one in one thousand, 
which in turn discharges into the city 
reservoir. It is understood that the sup- 
ply thus provided amounts to some 21,000,- 
000 gallons per day. 

Of all the features connected with the 
undertaking, the concrete pipe-line is un- 
doubtedly the most interesting. The line 
is 27 miles long; the pipe has a diameter 
of 42 inches; and there are places where 
the water in the pipe has behind it very 
considerable heads, running as high as 90 
feet. The pressure corresponding to a 
head of 90 feet is 39 pounds per square 
inch. At the capacity of concrete to re- 
sist the bursting action of such pressures 
we need feel no surprise; but that it 
should be sufficiently impermeable to en- 
dure continuously such a pressure without 
serious seepage is an engineering fact of 
significance. 

Another item of importance is the gen- 
eral omission of expansion joints. The 
coefficient of linear expansion of concrete 
is about 0.000008 per Fahrenheit degree. 
This means that a piece of concrete 1,000 
feet long will increase in length 1 inch 








to 4% inches. The standard length of 
the pipe sections throughout the line was 
4 feet. The non-pressure sections were 
reinforced with a triangular mesh of or- 
dinary commercial form, supplying, in one 
linear foot of pipe shell, .643 square inch 
of material in cross sectional area and 
.025 square inch in longitudinal section. 
In the case of the pressure sections, 
square steel bars were employed as cir- 
cumferential reinforcement The varia- 
tions in the weight of this reinforcement 
called for by the different heads of water 
to be supported in the different parts of 
the line were secured by varying the spac- 
ing and the size of these rods. Longli- 
tudinal reinforcement cousisted of similar 
bars. To prevent the ring bars from shift- 
ing during the tamping operation light 
longitudinal wires were used in spacing 
them. 

The casting of the enormous number of 
sections was a big undertaking, requiring 
a large number of forms and an extensive 
curing yard. For the non-pressure sec- 
tions 75 sets of forms with 216 buses were 
provided; for the pressure sections, 12 
sets of forms with 32 bases. It is obvious 
that here is a case where wooden forms 








for each 13 degree rise in the ther- 
mometer. The internal force exercised in 
expansion and contraction is doubtless of 
enormous magnitude. Whatever its strength, we may 
of course resist it with a greater force; but what then 
will happen within the material? If, however, the 
material is free to expand and contract along two direc- 











as 








Inside the big concrete pipe. Diameter, 42 inches 


seems so far to be meeting, without serious difficulty, 
all the demands of longitudinal expansion and con- 
traction. 

The manufacture of 27 miles of concrete pipe is no 
small matter under the most favorable conditions. In 
the present case, the work was done in a wild region to 
which materials and appliances had laboriously to be 
brought. A rather crude method of forcing the con- 
crete to set, which was tried in order to expedite the 
work, had to be abandoned. The freshly cast sections 
of pipe were subject to contact with steam, with the 
idea of hastening the setting. It is probable that the 
poor results here attained should be attributed to the 
inadequacy of the canvas jacket employed to house the 
concrete for the steam bath, rather than to inapplica- 
bility of the method itself, which was later employed 
successfully in a modified form. 

The pipe was made of 1:2:4 concrete, the gravel em- 
ployed as coarse aggregate being limited to a maximum 
size of one half inch. The sections were cast with 
the axis vertical. Naturally, with this method the lower 
end is under the pressure of the concrete above, while 
the upper end is subject to little or none. At Phila- 
delphia, tests made on pipe thus cast showed a differ- 
ence in permeability between the upper and lower ends. 
At Victoria hand tamping was freely employed in the 
casting; and to th‘s fact, and to the extreme care used 
in the production of the cement itself, we must at- 
tribute what appears to be the successful casting of im- 
permeable pipe. It is obvious that the opportunity for 
effective tamping is far greater with. vertical molding 
than with horizontal; and this example indicates 
further that such opportunity is sufficient to make this 


will advantageously be replaced by metal. 


Pouring and tamping the concrete pipe sections, with the forms resting on flat cars Each form consisted therefore of four 


equal steel segments making up the 

inner cylindrical shell, anu three equal segments for 

the exterior. These segments were held together at 

the seams by the overlap and by angie bar clamps. The 
(Concluded on page 375) 

















The pipe-line in a deep cut, showing manhole 
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Shipping Losses of the Warring Nations 
What the European War is Costing the Belligerents in Merchant Vessels Sunk and Captured 








aa3 SIPC TSIB767 TONS 
— DESTROYED — 








see sg while before the outbreak of the European 
<Keconflict there came from the pen of England’s noted 
novelist, Sir Conan Doyle, a highly imaginative story 
of how Great Britain was compelled to make terms with 
& small state with whom she was engaged in war, be- 
cause of the employment of a fleet of submarines by the 
small power. As the story goes, the hostile submarines 
preyed on the shipping of the British Isles to an extent 
sufficient to force starvation upon the English people 
thus isolated from the rest of the world. 

It has been said on more than one occasion that Ger- 
followed the offered in Sir Doyle’s 
this is rather doubtful. But the fact 
remains that what was considered a highly imaginative 
and actually 


many suggestion 


story, although 
form of warfare has 


most improbable 


taken place with telling results upon the- world’s ship- 
ping, but with no apparent effect on the decision of the 
war. The following statistics are of momentary inter- 
ést In this connection and in general. 

In the London Daily Telegraph there appeared some 
Archibald Hurd on the 


shipping losses in the present war, which was compiled 


months ago a statement by 
from material furnished by the secretary of Lloyd's, 
who is now in charge of the daily issuing of Lloyd's 
List. The record includes down to 
date of January 22nd, 1916, and the following table lists 


statistics brought 
the ships of every nationality which have been detained, 
eaptured, or destroyed to that date: 

Tonnage. 


Nationality Number. 








British eo s iS5 1,506,415 
Allied . 167 2 17 
German . 601 1,27¢ 
Austrian 80 267, 
Turkish 124 Uncertain 
Neutral ° : 736 441,472 
BOCA). occ cee sscecevesecesccecs 2,193 *3,774,319 


* Exctuding Turkey 

These totals emphasize the serious handicap under 
which the world's carrying trade is now being conducted. 

The following table shows the details with respect to 
British merchant shipping: 


Number, Tonnage. 
170,603 


Particulars 
Detained In German ports on outbreak of war 80 


Detained tn Turkish pert ot) 12,496 
Captured and sunk by enemy... 56 234,589 
Captured by enemy : ome 3 9,111 
Sunk by submarines.......... 225 746,468 
Damaged by submarines eee 27 129,281 
Sunk by mines or explosion 53 103,548 
lameged by mines or explosion 28 94,191 
Dawaged by aircraft.. ; 4 5.128 

TORR» bccccsescdece 485 1,505,415 


The merchant shipping losses suffered by the nations 
allied with Great Britain are listed as follows: 


Particulars, Number, Tonnage. 
; 92 42 


Detained in ememy POrts....ccccceeeccveee é 23, 
Ouptured and sunk by ememy.....-. 6. eeeee- 15 38,161 
Captured Dy @MO@MYy. «cc cee ccc cceces i4 

Sunk by submarines. on 73 

Damaged by submarines sews ve , 5 
Sunk by mines or explosion 6.) ae 
Damaged by mines or explosion ; 1 
Suok by mir craft......66+46- beceeee 1 


TORR). cece s ccc sccceccecevesescess +. oe 


There is also appended the following table of the 


josses of German and Austrian shipping: 
y German ‘ Austrian.— 
Particulara, Number. Tonnage. Number. Tonnage. 
Detained in British ports on 


the outbreak of war..... 70 84,716 13 37,929 
Detained in overseas British © 
ports 90(a) 134,808 7 28,056 


Seized on entering British 
ports ase 4 

Detained in Hgyptian ports. 15 

Captured in German colonial 





porte ..sss- rere . 28 sw eee 
Captured and sunk by British. 9 23 
Captured by British... es 39 32,688 
Detained in Belgian ports.. 89 5,873 


Detained in French and Rus- 





sian ports.. ‘ ‘ 95 
Detained in Itailan ports... 36 
Captured and sunk by allies 5 
Sunk by submarine oo 20 
Dameged by submarine... . 9 
Sunk by mine or explosion. ‘ 
Captured by aclies rr 1 

Total on . 601 1,276,590 80 


(a) Including lighters, tugs, scows, etc. 
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GERMANY ano AUSTRIA 
38SHIPS ——— 93441 TONS 









EN ano ALLIES 
17 SHIPS. ——-— 19,222 TONS 


TRIA 
502,580 TONS 











$i ASIA SHIPS 





A graphic comparison of the losses in merchant ships 
suffered by both groups of European belligerents, up to 
January 22nd last 


The statement is also made that Turkey has suffered 
in its shipping in various ways to the number of 124 
ships, the total tonnage of which, however, is uncertain. 

Reference is made to the heavy toll which neutral 
States have suffered, in spite of the fact that they are 
merely spectators of the war. There follows a list of 
these losses: 

Particulars. 
Captured by British 
Captured by allies.. ‘ 
Captured and sunk by Teutons.. ‘ 6 
Captured by Teutons......... ‘ 469 (a) 
Sunk by submarines... 92(b) 
Damaged by submarines 
Sunk by mine or explosion 
Damaged by mines or explosion 


Number. Tonnage, 
0 80,617 
18,216 
11,259 


122,182 
24,734 
125,446 
59,018 








441,472 
§ Their nation- 
Norwegian, 57; Danish, 





alities were as follows: Swedish, 346; 
41; Duteh, 15; American, 6; Greek, 4. 

(b) Of these, 91 are stated to have been sunk by 
submarines and 1 by an Austrian, 
ity is not stated. 


Mr. Hurd, in commenting on these statistics, states 


y German 
In two cases the national 


that the assembly of figures goes some way to explain 
why to-day there is a shortage of merchant tonnage. 
To this record of detention, capture, and destruction let 
there be added the extent to which the Allies have had 
to requisition shipping for naval and military purposes 
and the number of German and Austrian vessels shut 
into neutral ports, and some conception can be formed 
of the grave effect of the war on the carrying trade of 
the world, 

In a communication to the London Times, Admiral 
Sir Cyprian A. G. Bridge, R. N., presents a statement of 
the merchant-shipping losses of the Allies and neutral 
countries, due to the war, covering the period from the 
outbreak of hostilities down to March 23rd, 1916. His 
figures for the Allies are: 


Total merchant marine 








Allies, -—— Losses.——, of the country. 
Steam, Number. Tons. Number, Tons. 
re 379 1,320,171 10,218 20,830,918 
French ... . 41 139,865 1,016 1,909,609 
Belgian ... . 10 29,861 ae ee 
Russian .. o ae 42,226 744 851,951 
Italian ..... e 70,231 655 1,513,631 
Japanese .... 3 19,267 1,155 1,826,068 

Ds dio vee se sans 481 1,621,621 *13,788 *26,932,177 
Sail, 
WUGTIE bb bois oes 31 19,119 1,135 443,150 
French 12 18,323 523 376,119 
ee Pere S 7,463 512 202,511 
ie eae 6 3,373 522 222,914 
ee a ae 57 2,692 1,244,694 
Grand total......53! *16,480 *28,176,871 





* Exclusive of Belgium. 
Included in the foregoing table are 12 steamers (3 


British, 2 French, 6 Russian, 1 Italian) and 4 sailers 
(3 British, 1 Italian) the tonnage of which was not re- 
ported, but for purposes of this compilation to each of 
these vessels was assigned the average tonnage of ves- 
sels of their class of which the size was precisely re- 
ported. In addition to the above, the losses of trawlers 
reported were: British, 237; French, 7; Belgian, 2. 

The losses of the merchant marine of neutral coun- 
tries up to March 23rd last were stated by Admiral Sir 
Cyprian to have been: 


-—Steam.—— ——Sail. 





— 
Neutral countries. Number. Tons. 
Norway 22 19,780 
Denmark 10 1,566 
Sweden : 7 2,028 
Netherlands ie 2 226 
United States... 1 176 
Greece ieee oces 
EE 6.66.06 00 ete0s oe dz 
ED gé6b60600ccces'soneee ai 
Portugal (while still neutral) te 
RROUMARIA 2 oc ccccccccesces 1 285 
errr errr. 155 292,721 43 24,061 

The loss to neutral shipping is thus shown to have 


been 198 vessels of 316,782 tons. These totals include 
1 Dutch, 2 Norwegian, and 5 Danish sailers, the tonnage 
of which was not reported, but to each of these vessels 
has been assigned the average tonnage of the sailing 
The 
losses of neutral nations in trawlers were 1 Danish and 
7 Dutch. 

Continuing his discussion of the merchant shipping 
situation, Admiral Sir Cyprian states: 

The loss inflicted on the steam shipping of the British 
Empire down to the 23rd of March—that is to say, in 
nearly 19 months of war—amounts to less than 4 per 
cent of the number of vessels and a little more than 
6 per cent of the tonnage. The French loss in steamers 
amounts to a little more than 4 per cent in number and 
to rather more than 7 per cent in tonnage; the Russian 
to less than 3% per cent in number and less than 5 per 
cent in tonnage; the Italian, nearly 3% per cent in 
number and over 4% per cent in tonnage. 

It is known that in the belligerent countries commer- 
cial shipbuilding has been largely superseded by build- 
ing for the purposes of the war, so that the ordinary 
annual casualties of peace time would seem unlikely to 
be made up. To think so would be to fall into error. 
In 1915, after more than 12 months of war, the steam 
shipping of the United Kingdom increased by 88 vessels 
and 343,616 tons. France, though 41 of its steamers 
(139,865 tons) had been destroyed, was at the end of 
1915 only 9 steamers and 12,574 tons short of the figures 
of 1914. The Russian steamers diminished in number 
by 3, but increased in tonnage by 902. In Italy there 
was an increase of 18 steamers and of 83,156 tons. 


Electric Appliances in Venezuela 

N account of the fact that coal is not now obtain- 

able there at a reasonable price, and that wood fuel 
is uncertain—it is almost impossible to cut it during 
the rainy season—the owners of sawmills, grist mills, 
hat factories, bakeries, printing establishments, and 
numerous other small industries in Venezuela have 
shown increasing interest in electric power and heating 
devices since the electric company has decided to supply 
power during the day. There is a good opening for all 
kinds of electrical appliances for domestic and indus- 
trial use, such as fans, stoves, irons, large ovens for 
bakeries, motor-driven pumping outfits for private 
houses, motors of 1 to 25 horse-power, ete. 

The Maracaibo Electric Light Company wiil be 
pleased to receive catalogues and prices of all these 
lines, and will order through New York commission 
To get orders in this market, prices must be 
given in the first correspondence. 


vessels of which the size was precisely stated. 


houses. 
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OO many accidents occur annually as a result of the operation of heavy 
motor trucks in the crowded streets of large cities. 
class of casualties that this motor truck fender has been developed, and 
it has lately been officially tested and approved by the engineers and 
safety-device experts of the New York Public Service Commission, 
it is seen picking up a life-sized dummy of a man during a test, with apparent 


gentleness. 


as a fossil. 
Here 











OX the surface of a great rock on an uptown street just off Broadway in 
It is to reduce this New York city appears a snake-like imprint which has attracted wide- 
. spread attention as a fossil. 
He attributes the marking to the extensive crumbling and upheava! 
of rock during the Taconic Revolution, that caused the sides of many rocks to 
buckle or fold, and it is these folds that have assumed different shapes in geo- 
logical history, as in the instance of this most unusual snake-like marking. 


But the geologist is forced to reject this marking 
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OX of the gondolas of the Zeppelin which was 
brought down at Mangold, Essex County, Eng- 
land, on September 23rd last, as a result of effect- 
ive anti-aircraft gunfire. In the gondola may be 
seen one of the powerful engines carried by the 
Zeppelin, with its exhaust pipe running along the 
side of the body. The end of a propeller blade ap- 
pears at the lower right-hand corner. 


PICTORIAL 
NOTES 
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moe modern than its appearance would indi- 
cate, this French trench mortar or crapouillot 
is employed in hurling heavy projectiles or bombs 
into nearby enemy trenches. Crude as this artil- 
lery piece is, it is recognized as one of the most 
deadly war machines. This particular mortar is 
far heavier than the usual run of trench artillery. 











Copyright Loternational Film Service 


Arte view of the Zeppelin brought down 
in England on September 23rd, showing a small 
portion of the huge sbeheien of twisted metal which 
remained after the airship plunged to the earth in 
a mass of-flames. Some idea of the size of the 
Zeppelin framework is offered by comparison with 
the mechanic who is climbing up the step-ladder, 
as well as with the treetops below. 











FF NTIRELY unexpected was the sudden appear- 
ance of the German submarine “ U-53” in New- 
port Harbor on Saturday, October 7th. The craft 
put out to sea again immediately after her captain 


a 


Copyright International Film Service 


had delivered a letter addressed to the German Am- 
bassador. Then followed the activities of the Ger- 
man U-boats off our coasts, in which the “ U-53” 
probably took part, assisted by one or more German 


submarines. In these two views appear the German 
visitor at Newport, and her intrepid crew. The 
“U-53 ” is apparently one of the most recently-built 
craft of Germany’s underwater fleet. 


en 
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The Motor-driven Commercial Vehicle 


Conducted by VICTOR W. PAGE, M. S. A. E. 
This department is devoted to the intereste of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 
queation relating to mechanical features, operation and management of commercial motor vehicles 











Small Motor Plows a burden for many small farmers. The machine has a _ to the wheel shaft through the medium of sliding gears, 
"HE probable influence of the EBuropean war with its single cylinder internal combustion motor of about nine In order to permit either wheel to overrun the other for 
| withdrawal! of several millions of men and hundreds horse-power as a power plant, the propulsive energy directive purposes or to drive either wheel alone 


of thousands of horses from the ranks of the agricul- being transmitted through a two-speed gear box. The clutches are provided. The control lever for these 
tural workers on the future demand for agrimotors and drive is by chain to a jack shaft and from that member movements are found on the plow handles which the 


motor trucks has been previously dis- 


operator grasps when walking. As it fg 
sometimes necessary to have one wheel 





eussed in these columns. It is evident 
that the belligerent nations, especially 
those in which agriculture forms one of 
the main industries, must supply the de- 
ficiency in live stock with motor-propelled 
machinery and must compensate for the 
lack of skilled human workers by the use 
of special appliances that will permit one 
man to do the work of several. Authori 
ties concede that there will be a large de- 
mand created for motor plows and other 
machinery used in agriculture and that 
American manufacturers of such appli 
ances will be called upon to supply most 
of the tools and motors needed at the con- 
clusion of hostilities and during that 
period where the manufacturing indus- 
tries of the various countries must be 


reorganized. 





Inasmuch as many of the European 





run in the furrow while the other is on 
firm land, each wheel is mounted on an 
arm capable of movement around the driy- 
ing pinion. The wheel on the right side ig 
guided by means of an irreversible screw 
(Continued on page 376) 


Truck Tractor for Highway Con- 
struction 

HE greatly augmenting use of auto 
mobiles in ali parts of the country 
has created new problems of highway con- 
struction and maintenance that severely 
tax the capacity of the average small 
town supervisor of roads. As a rule, the 
utility of mechanical traction is well 
recognized, but funds are not always avail- 
able for the purchase of road rollers and 
motor trucks for hauling the materials 








farmers operate farms that are looked 
upon as very small when compared to 
many we have in the United States, the 


Special purpose truck of unconventional design that moves large piles of lumber 


for construction. A special form of truck 
tractor has been devised, which combines 
in one machine a very satisfactory load 





——- = = —— 


AV rerful tractors which have 
heavy and power tre Belt Pulley Clutch Control 


found a ready market in our Middle West 


are much too large and costly for use on Water Tank ame 








the smalier acreage of the foreign agri- | 
it ‘ 





cniturist. It has been suggested that 
will be possible for a number of the 
smaller farmers to form syndicates, or 


~arrying capacity in its own wagon body 


a Wheel ~ and sufficient draw bar pull to haul all 





forms of road making machinery or trail- 
ers carrying crushed stone, gravel and 
other materials used in highway building. 
This truck tractor is built on the same 
plan as the 5-ton chassis made by the 








combines, that would be able to finance Engine 


the acquisition of such machinery as ii 
could not be readily purchased from the 
limited funds of the individual. In this 
way, it is argued, these groups could ob- 
tain all the advantages of the powerful Rediatér | 
machinery which heretofore has had a 
field and proved profitable only on very 







Two Speed Gear Drive Wheel 


Speed Control Rods same firm and is similar in power plant 
equipment, change speed gearing and 
a means of final drive. Special wheels are 
provided, however, having broad tires of 
steel. The rear wheels are especially 
wide in order that they may have a rolk 
. ing action on the road. Holes are pro- 
Guiding Handles vided in the rear wheel rims so that grout- 














large estates. The attention of the Euro- 
pean designer will undoubtedly be turned 
toward the smaller working units as these 


4 Pin ee or cleats or traction lugs fitted to increase 
2 ‘ > Ploughs 





=r ers may be attached for tearing up roads 





the adhesion when it is driven on unfavor- 





— ae 


can be manufactured cheaply because the i. _-7\Frame Control! Pawis able highways. 








demand wiil be such that they will be 





The machine is provided with a special 





built in quantities. 
A considerable number of motor plow- 
ing machines that are intended to meet 


Plan view and side elevation 


type of draw-bar, which permits of ob 
taining either a side draft, as is necessary 
when hauling a road scraper as shown in 


of small motor plow of English design 





the demand of the small farmer have been 
devised abroad. This, of course, is a much 
better solution of the agricultural ma- 
chinery problem than the _ syndicate 
method. When a group of farmers in one 
neighborhood purchases machinery in com- 
mon there is one factor that the idealist 
does not take into account. This is a 
practical consideration that cannot fail to 
mar the success of the group plan of 
ownership. The various processes inci- 
dental to preparing the ground for the re- 
ception of the seed must take place at 
certain times. In fact, the most favorable 
time for tilling and seeding the soil may 
be included in a very brief space of sev- 
eral weeks. Obviously when the ma- 
chinery is owned by a syndicate, each 
member of which would be entitled to its 
use, some would have to start early while 
others would have to wait until the more 
fortunate ones had been abie to do their 
work. This means that only a few of the 
group owning the machinery, all of whom 
are presumably entitled to the same rfgits, 
have really had access to it at the favor- 
able season. 

An illustration presented herewith 
shows the side elevation and plan view of 
a’small metor plow of English design, 
which is intended for the agriculturist 
in moderate circumstances. It is not only 
a type that could be manufactured eco- 








the upper view, or for the central pull 
needed when trailers are being hauled, 
This machine, which has a 60 horse-power 
engine has an effective draw-bar pull equal 
to about 30 horses even when it is loaded 
to capacity. In the center illustration of 
the group it is shown loaded with road 
material and is hauling two trailers of 
large capacity loaded with similar mate 
rial. In the lower view, the machine is 
shown hauling a train of five four-wheel 
dumping body wagons loaded with gravel. 
It is apparent that a machine of this typé 
can be used to advantage by many tow 
ships that would not have enough work 
to warrant the purchase of a separate 
road roller and enough motor trucks 
supply road material. When the truck 
was not used for road making purposes 
it could be utilized in performing many of 
the duties that come within the juri 
tion of the department of public works 


Special Vehicle for Lumber Yard 


UCH of the success of the Americal 

business man is due to his progressi 
ness and his readiness to adopt new 
money saving devices, even if they 
unconventional in appearance. A s 
power-propeiled vehicle of unconventi 
appearance that has been designed by 
Michigan concern to facilitate the mover 
ment of lumber in the large lumber yé 

















nomically, but that could be operated at 


small expense. Machinery for the aver- Three phases in road-building, showing how the truck-tractor may be used in ing ones is illustrated. As will be evide 
age small farm need not have a large highway construction it is radically different from the tyP 


capacity as it would be called upon to 


, : wagons loaded with road-building gravel. 
keeping four animals might prove to be =e 


In the first view the truck-tractor is hauling a road scraper. In the second view it is hauling two 
replace not more than four horses, in fact, heavy trailers, loaded with road material. In the ‘third view it is seen hauling five ordinary because the load, which is carried ab 





which abound in that state and neighbe 







ordinarily used for industrial purpe 











The truck-tractor has a drawbar pull equal to about 


30 horses (Concluded on page 377) 
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Trave Marks 
DESIGNS 
CopvricHTs &c. 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protec’ tion for their 
Inventions. Trade- and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 

or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 


MUNN & CO. 


233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 














Annual Subscription Rates for the 
Scientific American Publications 
PEED GRO VERE. 2 oo cccvccsevesscvscceces $4.00 


Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 


Subscriptions for Foreign Countries, one year, 
Bembage propald, .....ccccccccencccccee $5.50 
Subscriptions for Canada, postage prepaid . 4.75 


The Scientific American Publications 
Scientific American (established 1845)......... $4.00 
Scientific American Supplement (established 

DE aac 506 h656pd0bbsedebess in keeen $5.00 
The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 
Remit by postal or express money order, bank 
draft or check. 





Classified Advertisements 


Advertising in this column is 75 cents a line. No less 
than four nor more than 12 lines accepted. Count 
seven words totheline. All orders must be accompanied 
by a remittance. 





AGENTS WANTED 
AGENTS. 500% Profit. Free Sample Gold and Silver 
Sign Letters for Store fronts and office windows. Any 
one can puton. Big demand everywhere. Write today 
for liberal offer to age 7 , Metallic Letter Co., 438 N. 
Clark Street, Chicago, U. 


PATENT FOR SALE 


ONE HALF OR WHOLE INTEREST. Reinforced 
main rod, brass for locomotives. Two years in use. Cheaper, 
better and last longer Write for sarticulars. T. A. 
Eicher, Oakdale, Tenn. 


WELDING 


A WONDERFUL DISCOVERY. New welding com- 
pound for aluminum, aero metal,ete. SO-LUMINU M saves 
Darts heretofore scrapped Perfect substitute for acetylene 
welding—one-half time and cost. No flux required— 
use gasoline torch. Sample bar, $1.00; per Ib. $3.50. 
Dept. “A.” So-Luminum Repair Shops, 126 Nassau Street, 
Brooklyn. Address So-Luminum Mfg. Co., 1790 Broad- 
way, New York. Telephone 8420 € ‘olumbus. 








HANDY MAN’S WORKSHOP AND 
LABORATORY 


Compiled and edited by A. Russell Bond. 6x8% 
inches. Cloth. 467 pages. 370 illustrations, $2.00. 


A compilation of hundreds of valuable suggestions 
and ingenious ideas for the mechanic and those 
mechanically inclined. The suggestions are practical 
and the solutions to which they refer are of frequent 
Occurrence. It may be regarded as the best collection 
of ideas of resourceful men published. 


MUNN & CO., Inc., Publishers, Woolworth Building 
New York City 














watering. No space-wasting 
water well. Always spreads 
freely and smoothly. Sticks best 
when spread thin. Has an ad- 


— brush holder which 


fingers clean. In fact, 
it's a bang-up Carter Inx 


Quality Product. 


Try a 45c or 25c refill desk 
Tom your stationer. 
‘ut up also in other sizes, 
Send for intere. sting book- 
let, “Writing Uncle 
Sam’s Good Name.” 
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Building a Pipe-Line of Concrete 
(Concluded from page 371) 
sections were poured with bell end down. 
As the sheet steel of the forms was only 
three sixteenths inch thick, more or less 
trouble was experienced at the beginning 
from springing at the seams. After con- 
siderable experimenting, light wood cross 
braces set in the annular space between 
the shells at the seam locations were 
found to solve the problem. The exact 
distance between shells at the top was 
maintained by bent spacing hooks, which 
were removed later on, before the steam- 
ing process. In order to provide for 
curves, the spigot ends of the pipe sections 

were beveled off slightly. 

procedure ultimately 
adopted necessitated two steaming sheds. 
In the one the pipe sections were steamed 
for three hours with the forms on; in the 
other, for four hours with the forms off. 
A cleverly laid out railway line connected 
the various units of the pouring and 
steaming plant. The empty molds were 
loaded upon short trains of flat cars and 
circulated through the buildings, all op- 
erations being performed without moving 
them from their places on the cars. This 
road was so disposed that the train-load 
of finished pipe sections was returned for 
unloading to the same platform at which 
the steel forms had been removed after 
the first steaming; and these were then 
replaced upon the cars and shunted back 
to the pouring shed with a minimum ex- 
penditure of time, labor and motive 
power. 

The work of pouring was done very 
expeditiously from a circular disk of steel 
arranged on the top of each form to cover 
the interior opening of the inner shell. 
The man who did the tamping stood on 
this cover, which likewise served as a 
platform upon which the concrete was 
dumped, to be then shoved into the an- 
nular space between the shells. The 
steaming was done under huge tarpaulins, 
covering an entire car. 

As is well known, stee: and concrete 
adhere strongly. It was therefore very 
essential to provide for the easy removal 
of the forms. For this purpose, the forms 
were greased with a half-and-half mixture 
of green “ skid-oil ” and black oil. In the 
words of the resident engineer who de- 
Yeloped this mixture, it must be “thin 
enough but not too fluid”; a formula 
strongly Ruggles’ cele- 
brated “ about once every so often.” 

After a minimum period of two weeks 
for curing, the sections were taken out 
along the line of the pipe and laid in their 
places. An overhead trolley system for 
this purpose was rather unsatisfactory, 
doubtless because of the many curves. A 
tripod made from iron piping proved more 
successful, and was used, in connection 
with a chain block to lift and lower the 
shells, alike on tangents and curves. The 
joints between sections were made by 
pouring cement grout. Both bell and 
spigot ends were provided with extensions 


The steaming 


suggesting Mrs. 


‘of the wire reinforcing mesh, and these 


were involved in the grout placed in the 
joint. An entirely tight and satisfactory 
junction was thus obtained. 


Bringing Scientific Methods to the 

Dairy of To-Day 
(Continued from page 367) 
seed meals. The roughage cart is pushed 
through the double doors at the end of the 
alley where it is automatically filled when 
the silage is thrown out of the silo. It is 
then pushed along the alley in front of 
the cows where it is unloaded, the feeder 
giving each cow as much as she desires. 
He carefully observes how many pounds 
she will clean up each time; and when it 
has been determined by this means that 
the cow will take 33 pounds daily, that 
becomes her allowance and is recorded as 
such. 

The same method is pursued with the 
concentrates, except that as each animal 
shows a distinct appetite for a different 
mixture, the feeder experiments until he 
gets just what the cow likes. This mix- 
ture is then recorded and delivered to her 
daily. If for any reason, one of the feeds 

(Concluded on page 376) 








The Tire That Cuts 
Delivery Costs 


Motz Tires do not compete 
with solid tires. 


They do not compete with 
pneumatic tires. 


But they do fit perfectly be- 
tween these two types. 


Solid tires are best on slow- 
speed, heavy duty trucks. 


Pneumatic tires are best where 
very high speed is neces- 
sary. 


Motz Tires are best in fast, 
light delivery work. They 
are the intermediate type. 


They bring economies and ef- 
ficiency in several ways. 


Trucks equipped with Motz 
Tires suffer fewer break- 
downs. Repair costs are 
reduced. Layups are mini- 
mized. Delays in service 
cease. 


The Motz cushion—next to 
air, the best—saves the 
truck and the goods by ab 
sorbing most of the jar and 
jolt. 


It also permits speeds up to 25 
miles an hour. You make 
deliveries in less time. You 
make more deliveries. You 
increase the earning capaci- 
ty of your truck.’ 


And Motz mileage is no small 
item, with the saving it 
means in tire costs, 


Motz users average in the 
neighborhood of or 
miles per tire. The hig 
est record reported to us is 
35,000 miles, with many of 
12,000 to 18,000 miles. 


If the tires you now use are 
doing these things for you 
we do not urge you to 
change. 

But it is a fact that every 
changeover to Motz Tires, 
made on our advice, has 
lowered tire costs and truck 
operating costs. 

Any Goodyear Branch, or Motz 
Service Station, wili be glad 
to quote specific Motz rec- 
ords, and will give you the 
benefit of its experience re- 
garding the use of Motz 
Tires on your own trucks. 


The Goodyear Tire & Rubber Company, Akron, Ohio 
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cannot be procured, another one is sub- e,° f 

stituted in its place and the amount of A citizen Oo the. 

substitute given is charged up against the Id 

cow in lieu of that which was taken away. W or e 
In order that readers may see how ex- 


pert dairymen compute the value of each It went with Peary 


of their cows, the following specimen of 
a single account is given: to the north pole, 
1915 Year-Summary 


Cow—Matilda’s Jenny 9th—Kight Years packed as a neces- 
An Advertisement by xt sity along with the 
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om EIPTS. 

THE PULLMAN COM PANY 12.561 lbs. of 4.2% > or 527.56 Pai. pemmican. 
Ibs. butterfat @ 29c......... $158.27 

Heifer calf born October 12th, 


Mia cit hesthineited toute woo! It moves in the 


Th h : eieeain ; ; 
Convenience. th roug Total ....<. peneshkciocvce Meee best circles —in- 








e€ service EXPENSES. 

| , 3 ing: i i 
| _of the Pullman Company it is Feed and Bedding: cluding the arctic, 
| not only possible to secure in advance accom- 2 T. alfalfa hay @ $15........ $80.00 
| ati : 10,752 lbs. corn silage @ $4.50 
| modations in a car never crowded beyond op vihybr Axe s.w| Rameses. 
its normal capacity, but it 1s possible to enjoy, 612 lbs. cottonseed meal @ 1.4¢ 8.57 £4 6&6 7 
while traveling, comforts and conveniences 174 ‘Ibs. linseed meal @ 17c... 2.96 They call it “The Aris- 
ey associated only with the most modern 6514 bu. oats @ 42c........00. 27.51| tocrat of Cigarettes,” 
i otels in lar er cities. 756 Ibs. corn meal @ 1.2¢c...... 9.07 +4 ‘ 

iil 8 648 lbs. bran é gaa jan ae 7.13 and it travels with real 
By building its own cars the Pullman Com- 50 bu. carrots @ 40c.......... 20.00) Men, In SNOW hut or 
| pany has been able to test every innovation oS WER eee @ M.-+».:- ames bamboo shack, by land 
which might add to the convenience of its pas- Ln: va Ree pepe toot hmm fg 
| sengers. Constant ventilation, comfortable tem- peng nat <qramedthanag ooh . 
j 6% interest on $250 investment $15.00 


perature, electric lights, electric fans, modern 


124%4% depreciation in value of There must be some- 


sl. . . . . = i e e 
| Faved aehiteeccapeaed yr ¢ ~ oO nsescoes ge Sontag 75| thing very different 
} 1ded in spite o e vepreciation 0 arns and Po 
difficulties arising from the natural limitations equipment US€d...+.++.++-+- 15.00 about Rameses which 
of car construction, and the fact that these con- Total cost.......++0.+.-+.-. Soas| Makes men of discrim- 
veniences must at all times be available while PNINOD. 0ccccsiecees aikoses 28.27! jnation and experience 
. . Ne refit... + deatihus sees $55.0 . ‘ sti 
the a 2 awe from place to place. In diate with this animal, “x select it with critical 
A brief comparison of the early Pullman manure was taken as being equal in care, smoke it with 
car, with its oil lamps, coal stove and almost Neier Ne ae constant satisfaction, ' 
or lack : CE gg _ the modern placed in the account. An arbitrary sum and recommend it as an 
steei-armore siceping Or parlor Car, sanitary, is charged for depreciation of barns and i i | 
| electrically lighted, automatically ventilated, equipment, this being based upon the act of real friendship. 
steam-heated and supplied with every comfort emg “y 4 nedlnnggee eee All over the world 
i . . . ° e lls Would, OL course, vary with 1e COS 
nes ac geatge ge that ts can devise, of the barn and the number of cattle kept “Nobody ever changes 
a the Pal the progress wi 1C has been made therein but there should be a limit be from Rameses.” 
y the Pullman Company in fifty years of con- yond which the cow could not be charged |—————_______ — | 
tinuous service to the traveling public. for this item. Obviously, she should not < | 


be asked to pay for fancy buildings or 
added fixtures that have no value in con- 
nection with her work. The sire used 
was worked—he earned his keep, so no 
service fee was charged. A charge of 
| ten dollars as a service fee against the 
cow would decrease the net profit to 
| forty-eight dollars and nine cents. 

After all, the milk record, the feed 
record, the Babcock test—these constitute 


VEEDER the jury before which the dairy cow must 
rest her fate. Failing to satisfy the jury- | —_—_—_——""— . 
Counters men by showing a neat sum on the profit DO YOU KNOW 


register reciprocating . . 
movements or revolu- side of the ledger, her course lies in a|the meaning of trajectory and its effect upon 
tions. Various designs to are Sie a + your shooting? 

fit machines in almost direct line to the canning establishment. |° Do you know the proper rifle and cartridge to 


























Py Magical Apparatus | 


Grand Book Catalog. Over 700 engrav« 
iad Perior Tricks Catalog Free. 
MARTINEA & CO., Manufacturers, 493 Sixth Avenue, New York 


IE DAGE'S 





wes Pt business. use for that ‘‘trophy’’ you expect to bring home? 
robably there is one . 
DIY F ma Ww Do you know the advantages of the 20 gauge 
nee wy ng your needs. S lt Motor Plows over the 12 gauge and vice versa? 

, (Continued from page 374) All the hundred and one things that you want to know and 
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IN HANDY TUBES 


Gyclomesers, Odemerts Veeder Mfg. Co. || and nut steering gear actuated by the | st te know about oe change, vow eile «yet Sa 


py saa So mga 18 Sargeant St pod mg hw al hundred titles. 
ine Castings, ¥ sus 18 rheel. carefully seiected from a list of sever ed tit 
Hartford - - Conn, usu al hand i ce ; Each book is complete. Each is written by an expert. Each 
When turning the machine around at |is euthoritative. Each fits the pocket for ready reference of 
the bookshelf for future consultation. 


ne 
enie « © the end of a furrow the entire frame 
‘ The titles are: 
Han e r ers ng pping structure of the machine must be lifted Sport ing F Firearms, by Horac Keohart 
side i “de sve > ing, i 
9 b | on the left side in order to prevent the Wing and Trap Shootine, by Charles ‘4skine 


x! Pistol and Revolver Shooting, by A. L. A. Himmetwright. 
two plowshares with which the ma dy apy oe re ee 4S (te fa 
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One-third Faster chine is provided from sticking into the ee Oe 
: s ; hi SEND NO MONEY 


ground and impeding the action while the This offer, which also inclades & year's con to OUT 





























Yes, and save money too. turn is being made. A special lifting ] ING, is subject to your approval. pobpmeperipersa 
You can do it with our easy arrangement has been devised for this | "* books st our expense. 


time-saving methods and the SIMPLY MAIL THE COUPON BELOW 


purpose. This consists of a double set 
of ratchet teeth on an extension of the 
radial arm to which the left traction 
wheel is attached. Two pawls are op- 
erated by a single lever so that one is 
engaged while the other is released. When 


u d 1 the upper pawl is disengaged the frame 
H reds of Manufacturers and Jobbers Save More Than /s falls to the required position by gravity. 





of the time formerly required for thiswork— it. There are many other jobs around your : 

; y e 
and save delays, reduce errors, simplify de- office which you can put on your Commercial The depth of the plowing is set by th 
tails, cut expense. One big concern with Duplicator saving time and money. One hand wheel and screw provided for the 
eight of our machines is filling orders one- boy or girl does it all. No type to set. No purpose. At the end of the furrow the 


third faster and has eliminated 37 typists and stencils to cut. Copies are made direct from 


8 checkers. Many manufacturers getcopies original matter written with pencil, pen or control lever is thrown over so that the 












-edp tesen. eee prying wo Reduces gy gen — upper pawl is released. The pressure of a 

ing, draymen, shipping, bil’s of lading, etc., merci uplicator is the easiest wor ing, . P R 2 OUTING PUBLISHING CO., . Be 

all with one writing and without carbon fastest, most universally adaptable dupli-. the teeth engaging with the gear ring of a acter a eer 

paper. The saving of time is always or eating machine in the world. It will help the traction wheel is sufficient to raise Prive old pat ny wt | nad Spartenem 

ant; the saving of money frequently pays for you speed up your order, billing and ship- ‘ ae . | of 4 volumes prepaion - + 

the mactiine in 30 days. ping work, reduce errors and cut expense. the frame as the driving pinion climbs ry ven for twelve pate lie the a 1 will 
Quicker handling, reduced labor and less ex- Tellus how you do that work now and get around the gear ring. The movement of a fe pried eaters sat tour expense 
pense are al! possible in your order, billing our money-saving facts by return mail. the lever necessary to release the upper | my subscription to Outing will be cancelled Cl ne 


and shipping departments and we can prove Write now. convenient to pay in one amount, you may remit 4.30) 


. p pawl permits the lower one to fall in ‘3 
Duplicator Manufacturing Co., 780 Commercial Duplicator Building, Chicago place and hold the frame in its elevated | Name...........:.c:sereceeesseeeeseeeereeeneeseeeeee a 
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After treatment with 
Barveled Sunlight 


Use the sun— 
> J 7 
don’t pay for light 

The best and most wholesome light is 
natural light daylight. Furthermore, 
it is free. The natural conclusion is to 
provide your factory with as much day- 
light as ‘possible. 

You can save from vne-half to —_ quarters 

n hour electric lighting every day—simply 
dhe your ceilings and walls with “Barreled 
Sunlight’’—Rice’s Gloss Mill 
White. 

Made also as a Flat Wall 
Paint for office and hoteluss, 


Write for our Booklet, “More 
Light,’ and Sample Board. 
U.S.GUTTA PERCHA PAINT CO. 
23 Dudley St., Providence, R.1. Reg. U. S. Pat. Of. 


HE ORIGINAL- THERE IS NO SUBSTITUTE 














Stanley “Fifty-Five” Plane 


This Tool, in addition to being a 
Beading and Center Beading Plane, 
a Plow, Dado, Rabbet, Filletster, and 
Match Plane, a Sash Plane and a 
Slitting Plane, is also a superior Mould- 
ing Plane, and will accommodate cut- 
ters of almost any shape and size. In 
fact, it is “A PLANING MILL 
WITHIN ITSELF.” 


The regular equipment sent with 
the Plane comprises fifty-two cutters. 
A further line of forty-one cutters is 
carried in stock. Cutters of practically 
any form can be used in the Plane, 
which the owner can make from blanks 
or order from sketch. We would wel- 
come an opportunity of sending you 
without charge our book “*55’ Plane 
and How to Use it.’ 

You will find it interesting. 


Address 


STANLEY RuLE & LEVEL Co. 
Ew Britain, Conn. U.S.A. 
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—— ARTIST IN 2 DAYS 


He was trained hy members of our Faculty. 
barn $25 to $7ia week. Uncrowded 
field, dignified profession. 
Learn in your coon time by 
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FEDE L S0n00' iL OF 
COMMERCIAL DESIGNING, INO, 
2403 Warner Bidg., Wansepele. Minn. 


eg oe Sane for free 
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Small Motor 
Problems 


Tell us your requirements. 
Our many years’ experience 
will help you select the motor 
(of less than one horsepower) 
best suited to your use. Our 
engineers will gladly consider 
your problems—confidentially 
if you wish—and advise you 
without charge. 


We have a large variety of 
standardized designs, which 
can be adapted to new uses 
at low cost. For special de- 
signs our complete facilities 
and exceptional experience 
assure both economy and 
efficiency. 


Write us, telling your problem 
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position while the turn is being made. 
The plowshares are lifted to the sur- 
face of the ground in this manner with- 
out stopping the machine. 

It is possible to control the speed of 
each wheel by means of the clutches pro- 
vided for the purpose so that the plow 
can be swung around using one wheel 
as a pivot. The machine may be operated 
in two ways: the plowman may ride on 
the seat and control the machine through 
a duplicate set of levers convenient to 
the seat, or he may walk at the back of 
the machine with his hands on the plow 


handles just as though a _ horse-drawn 
plow was used to turn over the soil. 
The motor, a water cooled type, em- 


ploying a thermo-syphon cooling system, 
is provided with ignition and 
with a conventional form of gasoline car- 


magneto 


bureting device. An extension of the 
crankshaft carries a belt pulley at the 


side of the frame so that the power of the 
motor be utilized when desired for 
running such light machinery as would 
require no more than eight or nine horse- 
power. As the machine is equipped with 
two plows it is evident that it has the 
same pulling ability as four horses would 
have. In this respect the machine follows 
the general rule of having a draw-bar 
horse-power of about half the value of the 
belt horse-power. As the speed of the 
machine is not more than 2 miles per 
hour when plowing, it -will be evident 
that the plowman will not have to exert 
himself unduly when he guides the ma- 
chine by walking behind it. 


may 


Special Vehicle for Lumber Yard 
(Concluded from page 374) 

the chassis in most trucks, is in this case 
suspended below the mechanism. When 
running without a load, this machine 
looks as though the usual automobile run- 
ning gear and the propulsive mechanism 
were carried on large stilts, provided with 
wheels at the lower end. It is built in 
this way so.that it can be driven astride 
a pile of lumber, pick up its load and 
deposit it at any desired point in the yard. 
The load is raised and lowered by a spe- 
cial winch arrangement working in con- 
nection with suitable lifting mechanism. 

As an example of the ingenious way in 
which the problems of design have been 
met attention is directed to the mounting 
of the front wheels in fork members sim- 
ilar to those employed on bicycles. Each 

earried in a dirigible fork 
in the steering head. In fact, 
the arrangement in the front of the frame 


wheel is 
mounted 


looks very much like that of a bicycle 
when viewed from the side. The two 
forks are joined together at the upper 


end where they project through the steer- 
ing head by a link so that they are turned 
in conjunction by the hand wheel for 
steering the vehicle. The driving motor 
is carried at the rear of the driver and 
above the load. Its power is transmitted 
to the rear wheels by chains running over 


suitable sprockets. The machine is sub- 


| stantially built of structural iron and is 


readily controlled by one man. Levers for 
raising and lowering the load and for reg- 
ulating the speed are conveniently placed 


at the driver’s right. 


Experiments in the Rearing of Blue 
Foxes 
Ax arrangement has been made _ be- 
tween the Bureau of Fisheries and the 
United States Department of Agriculture, 
for experimental work in the rearing of 
blue foxes. The Fisheries Bureau will 
supply the Biological Survey Bureau this 
season with six pairs of blue foxes from 
the Pribilof Islands, Alaska, for use on 
a fox farm in the State of New York. 
The price commanded for blue-fox pelts 
naturally makes the question of the possi- 
bilities in the way of breeding the blue 
fox in captivity of considerable interest. 
The problem has been undertaken by 
various persons in different regions, but 
the Bureau of Fisheries is not aware that 
definite results have been obtained. It is 
hoped that the work of the Biological 
Survey in this respect will develop meth- 
ods for successfully rearing this anima! in 
captivity from the standpoint of a profit- 
able fur-producing business. 
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_. COVERS 
= THE CONTINEN 


Consider 
your Roof as 
an Investment 












of correct selection by the valueS™® be : 

guarded. Then judge the roof’s economy 
by its resistance to fire, time and the elements— 
by its life in service and the cost of its repairs. 


Were: you buy a roof, gauge ft 


On every count — positive protection, durability 
and year-after-year economy, your logical choice 
lies in the line of 


JOHNS-MANVILLE 


ASBESTOS ROOFINGS 


Based on Asbestos, these roofings defy time and 
never require painting or coating, even after 
years of service. Weather-proof and fire-resis- 
tant, they constitute real roofing economy. And 
each J-M Roofing is vouched for by 


J-M Roofing Responsibility 


—the obligation voluntarily assumed by a nationally- 
known institution to see to it that the J-M Roofing you 
buy gives you the service promised for it. An exclusive 
system of registration registers your roofing in our rec- 
ords and places it in our care. 


There is a J-M Asbestos Roofing for every purpose— 
for flat roofs, J-M Asbestos Built-Up Roofing ; for slop- 
ing roofs, J-M Asbestos Ready Roofing ; for skeleton con- 
struction, J-M Corrugated Asbestos Roofing ; for homes, 
J-M Transite Asbestos Shingles. Your architect probably 
has details—if not, write the nearest J-M Branch. 


J-M Asbestos Roofings are examined, approved and 
labeled by the Underwriters’ Laboratories, Inc., under 
the direction of the National Board of Fire Underwriters. 
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H. W. JOHNS ILLE | 


Executive Offices, 296 Madison Madison Ave,, New York 
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Any Scientific or Technical 
Book Published 


can be secured through the 


BOOK DEPARTMENT 


OF THE 


A 176 page catalogue and two supplementary lists of the 
latest publications, in which are listed and described over 
4000 of the best books covering the various branches of 
the ARTS, SCIENCES AND INDUSTRIES 


Sent free on request. 


MUNN & CO., Inc., Publishers 4 
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Woolworth Building New York City 
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When Nature Turns Outlaw 


**Blow, winds, and crack your cae. rage! blow! ne 
You cataracts and hurricanoes, spout . ces 


Thus King Lear,in Shakespeare's 
tragedy, dehes the elements. But 
man, even today, cannot challenge 
nature with impunity. 


The unsinkable ship goes down 
like a rock from the impact of an 
iceberg. The fireproof building is 
burn The monument, built for 
unborn generations, is nven by light- 


or shaken down by an earth- 
A 
There are storms which make 


train service impossible, which de- 
lay the mails and which close the 
public highways to the usual traffic. 
Even in the cities there are times 
when the street cars do not run, and 
neither automobiles or horse-drawn 
vehicles can be driven through floods 
or high-piled snowdnifts, 





One Policy 


Such conditions increase the de- 
pendence on telephone wires, which 
themselves are not exempt from the 
same natural hazards. FE ortunately, 
however, the Bell System has faced 
these dangers and well-nigh over- 
come them. Masses of wires are 
buried underground and lonely pole 
lines, even the most stoutly built, are 
practically paralleled by other lines 
to which their business can be wans- 


ferred. 


Each year the lines are stronger 
and the guardians of the wires are 
prepared to make repairs more 
quickly. So each year increasing 
millions of subscribers find their tele- 
phones more dependable and, within 
the limits of human power, they 
count upon their use in storm as 
well as in fair weather. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One System 


Universal Service 








Catalogue of Scientific and Technical Books 





E 
W* contains the 


lished, covering the 
Our “Book Department” 
technical books published, 


address in the 


Send us your name and address and a copy of this catalogue will be mailed to 


you free of charge. 


MUNN & CO., Inc., Publishers 


have recently issued a new catalogue of scientific and technical books, which 

titles and descriptions of 3500 of the latest and best books pub- 
various branches of the arts, sciences and industries. 

can supply these books, or any other scientific or 

and forward them by mail or express prepaid to any 

world on receipt of the regular advertised price. 
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In a Presidential year 
you Aave to read 
Collier's. Writers 
like Mark Sullivan, 
F. P. Dunne, Ray 
Stannard Baker, 
Julian Street, Henry 
J. Allen, James Hop- 
per and Lincoln Stef- 
fens give Collier’s 
national political articles 
and editorials a unique 
standing. Follow the 
Campaign in 


Collier's 


yeaa raat 
416 West 13th Street, New York City 


The Model T Ford oe 


Its Construction, Operation and Repair 


ay VICTOR W. PAGE, M.E. 5x7 \ inches. 
oth. 288 Pages, 94 Illustrations. 2 Folding 
Plates. Price $1.00 Postpaid. 


A new, complete book for every Ford owner, dealer, salesman 
and repair man. All parts of the Model T Car are described 
and illustrated in a comprehensive manner—nothing is left for 
the reader to guess at. The construction is fully treated and 
operating principles made clear to everyone. Complete in- 
structions for driving and repairing are given. Every detail 
is treated in a non-technical, yet thorough, manner. 


MUNN & CO., Inc. 


233 Broadway Woolworth Building New York 











Monoplanes and 
Biplanes 


Their Design, Construction and Operation 


The application of Aerod ynamic 
Theory, with a complete description 
and comparison of the notable types. 
By Grover Cleveland Loening, B.Sc., A.M., C.E. 
634x8 \ iaches. Cloth. 331 pages. 278 illustrations 
Price, $2.50 
This work covers the entire subject-of the Aeroplane, 
its and ¢t y on which its Design i¥ 
based, and contains a detailed description and discus- 
sion of thirty-eight of the more highly successful types. 
MUNN & CO., Inc. 
WOOLWORTH BUILDING, NEW YORK 
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Boston’s Care of School Children’s 
Teeth 
(Concluded from page 370) 

increase to one hundred and six is con- 
templated. Our illustrations afford such 
a clear idea of the general features of the 
that no description appears 
It will be noted that the only 
respect in which the plant differs from 
the most up-to-date large private dental 
establishment is in its superlative 
and in the absence of partitions isolating 
the several chairs from one another. In 
every other feature of organization and 
cleanliness it offers the last word. And 
the absence of privacy, in view of the fact 
that only children are treated, and con- 
sidering the nature of the simple treat- 
ments which their ailments demand, 
stitutes really no drawback. 


work-room 


hecessary. 


size 


con- 


It is estimated that each chair will care 
for twelve patients in the course of an 
eight-hour day. This makes 
for more than a single filling where nec- 
On this basis, the Infirmary 
230,500 treatments in a year; and 
perhaps it would be a trifle safer to as- 
sume that this represents three operations 
annually upon each of 76,800 individuals, 
likely 
With the 


allowance 
essary. will 
give 


since patients of this sort are very 
to require repeated attention. 
full equipment, this capacity will be en- 
larged to 381,600 three 
treatments per year for 127,000 children. 


operations, or 


In considering these figures, it should 


not be forgotten that a large percentage 
of the school children will continue to 


have their dental wants cared for, as now, 
by practicing dentists at the parents’ ex- 
pense. Whether the Infirmary will be 
able to with the residuary 
body of dental ills to be seen. 
Even if it turns out to be insufficient, how- 
ever, it may well be accepted as a model 
for this sort of undertaking, whether en- 
dowed or paid for from the public funds. 


cope entire 


remains 


Motor Truck Queries and Answers 
H. G. 


gear of simple 


B. writes: Would a change speed 
form be of any advantage 
What is the reason 


on electric vehicles? 


these are not used? 

Ans.—The makers of electric vehicles 
used the argument of having no 
clutch or change speed gears for some- 
time when speaking of the simplicity of 
control of these vehicles and are natur- 
ally not desirous of incorporating any 
features in their cars that would modify 
these claims. Two speed electrics have 
that have given good service. 
There does not seem to be any practical 
reason why the electric should be a direct 
drive vehicle any more than a 
ear is. The current output from the bat- 
tery depends upon the load taken by the 
Under 
motor can operate without making undue 
demands upon the stored charge of the 
battery. If roads are rough and hilly, 
however, the demands for current in- 
crease and not in direct proportion. It is 
stated that if the load on a motor is 
doubled that the current demand is cubed. 
An electric motor will continue to operate 
under a large overload, but it does not 
seem desirabie to continue this for long 
as damage may occur from heating of the 
windings of the motor and a heavy 
charge is not conducive to long life of the 
battery. It seems to the writer that a 
lower gear ratio would permit the motor 
to run faster under a lighter torque and 
of course draw less current from the bat- 


have 


been made 


gasoline 


motor. normal conditions, the 


dis- 


tery in proportion to the work it per- 


formed. The added complication would 
be very slight and necessary gearing very 
simple. A large baking concern in the 
northwest built its own electric vehicles 
to cope with the severe operating condi- 
of that locality 


two-speed gear boxes in the design, be- 


tions and incorporated 


cause none of the electric vehicle makers 
This company now obtains 
The 
writer knows of no electric vehicle on the 
market that uses variable change speed 
gearing between the motor and 
wheels. 


would do so. 


all-year service from its electrics. 


road 
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LATHES AND SMALL TOOLS 


“STAR Screw Cuan 
® Crow Feed LA THES 
For Fine, Accurate Work, 
, Send for Catalogue B 
SENECA FALLS MFG. CO, 


695 Water Street 
Seneca Falls, N. Y.. U.S.A. 


Friction Disk Drill 


FOR LIGHT WORK 


Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 
or largest drills within its range —a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 
1999 Ruby Street Rockford, Illinois 




















Strong Patent 
Diamond Holder 


The up-to-the-minute Holder—with six 
points and a shock absorber.’” Worth 
knowing about. Send for circular. 


MONTGOMERY & CO., Tool Mongers 
105-107 Fulton Street New York City 








SOUTH BEND LATHES 


Established in 1906 Making Lathes for 10 years 
For the Machine 
and Repair Shop 

LOW IN PRICE 
tl in. te 18 in. swing 
Straight or Gap Beds. 


Send for free catalog giv- 
ing prices on entire line. 


SOUTH BEND LATHE WORKS 
421 Madison St., South Bend,ind, 







For 10c Postpaid 
Coin or Stamps. 














OSTER DIE-STOCKS 


6 sizes in one stock. Bulldog 
Die-Stock No. 102 threads six 
=f sizes of pipe from } to 1}". One 

of 11 splendid tools plain and 
ratchet. Catalog No. 29 free. 


THE OSTER MFG. CO. 
1967 East Gist St., Cleveland, 0. 





TRIPLEX BLOCK 


Standard in Construction, Service and Safety. 
Steel Chain, Steel Parts and Steel Load line 
give safety and reserve capacity. 

The Yale hoist book will help solve your problems 


THE YALE & TOWNE MFG. CO. 
40th Street New York 








9 E. 





THE BRIDGEPORT CHAIN CO. 
Specialists in Small Wire Shapes & FlatStampings 


Bridgeport, Conn. 









THE SCHWERDTLE STAMP CO. 
Sp STEEL STAMPS LETTERS & FIGURES 
BRIDGEPORT CONN. 








Corliss Engines, Brewers 
and Bottlers’ Machinery. 
The VILTER MFG. CO. 


899 Clinton Street Milwaukee, Wis. 





Experimental and Model Work 


lectrical Instruments and Fine Machinery. 
nventions Developed. 
Special Tools Dies, Gear Cutting, Etec. 


HENRY ZUHR, 200to 204 William St., New York City 
MODELS Ce MES 


RUBBER (‘Fincscbting Work 


PARKER, STEARNS & CO., 


























286-300 Sheffield Ave., Brooklyn, N. Y- xy 
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Remember Please 


to add OUTING to your list of magazines. It is the outdoor authority. It has 
been so recognized for more than thirty-four years. 

Editorially it is as broad as the great outdoors. It is the monthly voice of 
all the sports that are so large a part of our national life. 

Twelve months of OUTING to you means nearly 2000 pages of outdoor 
reading and expert advice and more than 1000 “cracking” outdoor illustra- 
tions all beautifully p-inted 

A subscription to OUTING is $3.00 a year. When added or combined with 
other magazines the price is $2.50. 

Your order for OUTING, by the way, may be given to any reliable pub- 


lisher, newsdealer, or magazine agent, or simply address OUTING —New York. 
S.A.—10—-21—16 











THE DESIGN AND CONSTRUCTION OF INDUCTION COILS 


By A, Frederick Collins 644x9'4 inches Cloth 272 pages 159 illustrations, $3.00 
, 
This work gives in minute details full practical directions for making eight different sizes of coils varying from 
&@ small one giving a inch spark to a large one giving 12-inch sparks rhe dimensions of each and every part 
are given and the descriptions are written in language easily comprehended ; 
MUNN & CO., Inc., Publishers, Woolworth Building, New York City. 











Spend the Winter 


yy California 










AVE YOU EVER HEARD of EL CAMINO REAL? 


Do you know what it means? It is the romantic Spanish name 

used by the Franciscans to designate the King’s Higbuay. This 

ighway is now the Coast route of California’s great automobile 
highway system. It links together many of the most beautiful 
Racial spots in the Golden State and most of the famous old Missions. 
~ along this smooth concrete motor car path are world-famous hotels 4 
fready to show the traveler who enters their doors true western hospitalit : 4 
such as has endured since the founding of the famous Missions ri. ma iS 
California is a land of romance and color. It offers more diverse attrac- “eS 
— to the world traveler than any other section of the United ,“ 

tates. It has capitalized its natural resources and added the »&/ 
comfort and service of wonderful tourist hotels. CF Fg 


Why not spend this winter in America’s winter wonderland! ae 
ss 


Se. 
4 g ory a 


The National Magazine of the West Ay 


conducts a Service Bu ich is prepared to assist $ 
= in obtaining slots yoo a - = oe = “y 
tins pertaining to the Pacific Slope Country” “y 
- rite to this Bureau for literature and informa- 1 
ion about California's hotels, resorts, attrac- ,% 5° 
tions, highways, etc. Let us help you armnge 

, ¥ 
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ECALL that golden day when you first read “Huck 


Finn”? How your mother said, “ For goodness sake, 


stop laughing aloud over that book. You sound so 
silly.” But you couldn’t stop laughing. 


Today when you read “Huckleberry Finn” you will 
not laugh so much. You will chuckle often, but you will 
also want to weep. The deep humanity of it—the pathos, 
that you never saw, as a boy, will appeal to you now. 
You were too busy laughing to notice the limpid purity of 


the master’s style. 


MARK 


When Mark Twain first 
wrote “Huckleberry Finn” 
this land was swept with a 
gale of laughter. When he 
wrote “The Innocents 
Abroad” even Europe 
laughed at it itself. 


But one day there ap- 
peared a new book from his 
pen, so spiritual, so true, so 


TWAIN 


lofty, that those who did 
not know him well were 
amazed. “Joan of Arc” 
was the work of a poet—a 
historian—a seer. Mark 
Twain was all of these. His 
was not the light laughter of 
a moment’s fun, but the 
whimsical humor that made 
the tragedy of life more 
bearable. 


The Price Goes Up 


25 VOLUMES 


Novels—Stories-—-Humor—Essays—Travels—History 


This is Mark Twain’s own set. This is the set he wanted 
in the home of each of those who love him. Because he 
asked it, Harper’s have worked to make a perfect set at a 


reduced price. 


Before the war we had a contract price for paper, so 
we could sell this set of Mark Twain at half price. 





A Real 
American. 


Mark Twain was a steamboat pilot. 
He was a searcher for gold insthe far 
west. He was a printer. He worked 
bitterly hard. All this without a 
glimmer of the great destiny that lay 
before him. 

Then, with the opening of the great 
wide West, his genius bloomed. 

His fame spread through the na 
tion. It flew to the ends of the 
earth, until his work was translated 
into strange tongues. From then on, 
the path of fame lay straight to the 
high places. At the height of his 
fame he lost all his money. He was 
heavily in debt, but, though 60 years 
old, he started afresh, and paid every 
cent. It was the last heroic touch 
that drew him close to the hearts of 
his countrymen 

The world hasasked istherean Amer 
ican literature? Mark Twain is the 
answer. He is the heart, the spirit of 
America From his poor and strug 
gling boyhood to his glorious, spiendid 
old age, he remained as simple, as 
democratic as the plainest of our fore 
fathers. 

He was, of all Anericans, the most 
American of ail. Free in soul, and 
dreaming of high things—brave in the 
tace of trouble—and always ready to 
laugh. That was Mark Twain. 











HARPER & 
BROTHERS — 
New York Address. ... 


benefit of your haii-price sale Sc. Am 


Send the 
Coupon 
Without Money 


The ‘ast of the edition is in eight. The 
price of paper has gone up. There can be 
no more Mark Twain at the present price. 


There never again will be any morc 
Mark Twain at the present price. Get 
the 25 volumes now, while you can 


Every Americar has got to have a set 
of Mark Twain ip his home. Get yours 
now and save money 


This is the first announce- 
ment of the finai ciesing of 
the sale. Your children 
want Mark Twain. You 


want him. Send this mare & 
coupon today anoTaeRs 
now —while you f Frankile Sg. #. ¥, 










are looking 








Send me, all 

at it. charges prepaid 
a set of Mark 

Twain's works in 25 


volumes, illustrated, bound 
in handsome areen cioth, 
stamped in gold eld tops 
and deckied edges. If not satis 
factory, | will return them at 
your expense. Otherwise I will send 
you $1.00 within § days and $2.00 a 
month for :2 months. thus getting the 
' Sc. A 


10-21-16 






























For Performance, 


Lowest Cost Per Ton Mile Per 
Year in Both Light Duty and 
Heavy Haulage Class. 





Low Upkeep and 
Dependability 
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bf Greater dependability —lower upkeep—per- 
formance out of the ordinary—that is the 
record being made by GMC Trucks in more 
than 225 lines of business. 


And the reason is found in the fact that GMC Trucks : gigi 4 
are practical, rugged trucks—built by experienced truck ie: a om 
builders having an accurate knowledge of truck require- 
ments—built in both chain and worm drive, in sizes 
varying from 3/4 ton to 5 ton carrying capacity—a line 
so complete thai there’s a GMC of the right size and 
type to meet the particular requirements of any business. 











A‘ COMPLETE LINE ’ 

Ton 1 Ton 1 

on 3% Ton i No 
Pte: . ade be 
























And not only are GMC Trucks right in design and sizes, but 
they are made of highest quality materials, by skilled mechanics, 
in a way that enables them to withstand the gaff—to keep in 
the running long after trucks of inferior quality or inferior 
construction have gone to the discard. ' 





GMC Trucks are not the lowest price trucks—neither are 
they the highest price—but they are sold at prices reasonable 
and consistent with their high quality—trucks that render most 
efficient service at lowest cost. 











wa «if you are about to buy trucks for the first time, replace one 
an that has done service, or add to your fleet—do what has proved 
Ha to be the logical thing—tell TRUCK HEADQUARTERS 


of your requirements. 







GENERAL MOTORS TRUCK COMPANY 


One of the Units of the General Motors Company 
PONTIAC, MICHIGAN 


Direct Factory Branches 








Chicago Philadelphia 




















